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Abstract

EFFECTS OF SYSTEMATIC ORIENTING STIMULI ON COMATOSE
PATIENTS: SIX CASE STUDIES
by Carol Ann Cook

As a part of a larger, on-going, quasi-experimental research
project, this study was an initial clinical trial for the early explora
tion of a therapeutic regimen of nursing care for the comatose patient.
The overall objectives were to elucidate methods to improve the quality
of care delivered to the comatose patient and to examine clinical esti
mates for their potential predictability regarding coma recovery outcome.
More specifically, the aim was to investigate the effect of meaningful,
systematic orienting stimuli

(SOS) provided by professional nurse

clinicians and a patient's significant others as evaluated by the
criterion variables of Glasgow Coma Scale (GCS) scores to measure the
level of arousal and serum thyroxine (T^) levels.
Six comatose patients (male and female, ages 16-71) were studied.
Criteria for sample selection were developed to exclude patients who
demonstrated electrocerebral silence and those who were expected to
regain consciousness once their underlying metabolic disorder was cor
rected .

Patients considered for this study had all been comatose at

least six hours, and scored below eight on the GCS.
After the research staff determined the candidate met the sample
criteria, consent was obtained from the patient's physician and next-ofkin.

Within 72 hours the patient was initiated into the study with

baseline assessments of the patient's neurological status recorded.

For

the next 72-80 hours the patients were provided with individualized,
meaningful, systematic orienting stimuli by the nurse researchers for
10-15 minutes during every hour between 0800 and 2200.
During the three study days, data collection related to the
dependent variables for the study included:
(2) daily serum thyroxine levels,

(l) hourly GCS scores, and

Serial EEGs were recorded and eval-

uated by research peers, Muderspach and Swanson (1980) and Sayler (I98l).
In addition, data related to the confounding uncontrolled variables
which could have influenced the measured outcomes were elicited when
possible for descriptive application to the findings.
After the third day, the nurse researchers terminated their role
with provision of SOS; in some cases, the families vigorously continued
to attempt reorientation.

Between the 13th and 22nd day after the

beginning of the study, a final evaluation was made of the dependent
variables by the research team.
The data collected pertinent to both the controlled and uncon
trolled variables were presented using the case study format, and subA discussion of the data in

sequently compared for similarities.

response to the research questions yielded the following findings:
Guest ion 1:

Were initial levels of arousal as measured by the

GCS predictive of coma recovery?

In this limited sample, lower initial

GCS scores were associated wi th improved recovery outcomes.

The four

patients with low GCS scores (3 or 4) had 100 percent survival; three
of these four patients regained functional independence.

The two

patients with higher GCS scores (6) died without regaining consciousness.
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What effect did SOS have on level of arousal as

Question 2:
measured by the GCS?

No short-term associations between provision of

nursing therapy, SOS, and changes in the GCS scores were detectable.
Only two patients demonstrated immediate GCS score changes in response
to SOS, but the direction of change was not consistent.

However, when

trends in the GCS scores were considered, there was evidence suggestive
of a relationship between early initiation

of the intervening variable,

SOS, and coma recovery outcome.
Question 3:
serum

levels?

Was there a relationship between GCS scores and

No relationship could be illuminated from a critical

descriptive analysis of the two dependent variables.
Question 4:
recovery outcome?
1evels.

Were levels of serum thyroxine predictive of coma
No predictive value.was reflected in serum thyroxine

Only one patient had subnormal

levels; this patient's

levels consistently decreased; however, his level of arousal continued
to improve.
A multiplicity of confounding variables could have had an impact
on the findings of this study; suspected limitations were identified and
elaborated on when specific information was known by the investigators.
For instance, the variations in family involvement in providing orient
ing stimuli, the presence of pre-coma dysfunctions, a history of alcohol
and drug abuse, the etiology of coma, post-coma complications, etc., were
considered as having a bearing on the results.
Based on the information gathered from this study and continued
literature review, recommendations were made.

Whether or not the posi

tive results obtained in terms of the quantity and quality of survival
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from the comatose patients studied were a consequence of SOS, coinci
dental, or a product of time could not be ascertained with this small
sample; however, these findings coupled with the evidence presented by
LeWinn and Dimanescu (1978) were suggestive for doing further research.
The results were encouraging enough to warrant the introduction of
orienting stimuli into the repertoire of nursing care for the comatose
patient.
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Chapter 1

DELINEATION OF THE PROBLEM

The mystique which enshrouds the comatose patient presents nurs
ing with a variety of challenges that must be explored and defined to
ensure the delivery of quality patient care.

These challenges are con

sidered in this chapter.

Problem and Background of
the Problem
A variety of diseases or conditions are associated with coma or
impaired consciousness.

The knowledge explosion in medical science has

had a significant impact on the physical care of comatose patients.

The

nursing profession has tried to keep pace with this increased knowledge,
with nurses accepting an expanded role of greater responsibility and
specialization.

Specialized nursing functions have included in-depth

assessments of the neurological status, maintenance of the sophisticated
invasive intra-crania 1 pressure monitoring system, and reliance on
medical and biochemical data to direct independent nursing actions.
Consequently, the health care team has saved lives--but in the braininjured individual an increase in life-saving therapies has resulted in
the survival of greater numbers of patients with severe functional disabilities.

Can the saving of lives be justified when measured against

the human suffering encountered when coma ends in a chronic persistent
vegetative state?

1
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Caronna and Simon made the summary statement that "the outcome
of coma is, in general poor. . .

(1979, p. 16)

Has this premise

dictated medical and nursing care?

Has the outcome of comatose patients

been undermined by the shadow of defeat?
There must be a more tangible and hopeful resource than fate in
dealing with comatose patients.

It is therefore imperative to conduct

research in an effort to develop nursing activities directed toward en
hancing the recovery period of comatose patients and fostering the
highest quality of life possible.

The focus of this study was to con

sider the effect of systematic orienting stimuli provided by clinical
nurse specialists on the outcome of coma.
Under self-help theories of nursing, the nurse who serves as
the patient's advocate usually functions outside the patient's system,
intervening only to do for the patient what he is unable to do for him
self.

Due to the severity of physical and mental limitations, the coma

tose patient demands that the nurse intervene completely in his/her
system to fulfill the role of patient advocate.
Priorities in the development of nursing diagnoses are determined
by Maslow's (195*0 hierarchy of human needs.

In order of priority, these

are physiologic needs, a need for safety, a need for a sense of belonging,
a need for love, and a need for self-actualization.
integral parts of the patient's system.

These needs are

According to Maslow (195*0, the

physiologic needs should be met before safety needs can be attended to,
and so forth.
Nurses depend on an ongoing assessment to evaluate the effective
ness of their interventions on resolving the patient's problems as defined
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by the nursing diagnoses.

With the comatose patient neuro1ogica11y

separated from his environment, the focus of nursing interventions
is often limited to physiologic needs (life-saving measures) and
safety needs (recognition and prevention of complications), where
evaluation criteria are concrete.

The lack of behavioral responses

from comatose patients leaves nursing devoid of the usual evaluation
criteria when the nursing diagnoses are associated with a need for
belonging or a need for love.

This lack of patient feedback is sti

fling, and inhibits the nurse's ability to initiate or to modify inter
vent i ons.
Furthermore, many nurses are embarrassed to carry on a mono
logue with a non-responsive , non-interactive patient; consequently, they
talk over and around the patient, often shouting such directions as
'open your eyes," or "squeeze my hand.

These commands may be needed

to evaluate the neurological status but contribute little to the treat
ment of the patient as an individual who needs to belong, to be loved.
Limiting the focus on only two of the five needs as defined by
Maslow (195^) results in a stereotyped approach to "caring" for the
comatose patients with the negation of the individual as a biopsycho
social being.

Although life-saving measures must take priority, all

areas of care are vitally important for maximizing the quality of life
and maintaining the dignity and worth of the individual.
Could specific nursing care directed toward the needs of the
whole person have an effect on the recovery outcome from coma?

In
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this study, exploration of the use of stimulation itself as a thera
peutic tool was evaluated for its effectiveness in the amelioration
of the comatose state.

If nurses were aware that a program of intense,

enriched orienting stimuli made a difference in the dismal prognosis
of patients in coma, this type of intervention would more likely be
accomplished and true patient advocacy achieved.

Objectives of the Study

The overall objectives of this study were to elucidate methods
to improve the quality of care delivered to the comatose patient and
to investigate clinical estimates for their potential predictability
regarding coma recovery outcome.

Specifically, the focus was to

evaluate the effect on the level of coma of meaningful, systematic
orienting stimuli (SOS) provided by professional nurse clinicians and
a patient's significant others.
subobjectives emerged:

To accomplish this goal the following

(1) to assess the predictive value of the

initial Glasgow Coma Scale (GCS) score on recovery outcome; (2) to
assess the effectiveness of SOS on level of arousal as measured by the
GCS; (3) to correlate the serum thyroxine levels and serum dopamine
levels, and GCS scores; and (4) to assess the predictive value of serum
thyroxine levels and serum dopamine levels on coma recovery outcome.
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Research Questions

The research problems or objectives were stated as research
questions.

This portion of the study was designed to answer the fol

lowing questions:
1.

Were initial levels of arousal as measured by the GCS pre

dictive of recovery outcome?
2.

What effect did SOS have on the level of arousal as measured

by the GCS?

3.

Was there a correlation between scores on the GCS and serum

thyroxine and serum dopamine levels?

4.

Were the levels of serum thyroxine and serum dopamine pre

dictive of coma recovery outcome?

Theoretical Rationale and
Conceptual Assumptions

The theroetical rationale was limited to communication with the
comatose patient through systematic orienting stimuli, and the measure
ment of serum thyroxine and dopamine.

Partial development of the former

was credited to Sayler (1981).

Systematic Orienting Stimuli
Research examining neural responses to cortical lesions supported
the concept that in adult rats the lesioned brain had the capacity for
reorganization by growth of new synapses and adjustment of its circuitry.
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Called reactive synaptogenesis, it was important to note that this process was not a part of the normal course of neural development, but was
rather a reaction to a stimulus (Cotman; Lynch, 1976, pp. 69“108; Cotman; Nadler, 1978, pp. 227-272).

The full significance of this concept

in relationship to the human brain has awaited further research.

But

the evidence thus far suggested some implications for present medical
and nursing care of comatose patients.

If it were true that in humans

the adult brain has the capacity to dynamically reorganize its cir
cuitry, . . . after brain damage this plasticity must be taken into
account." (Cotman; McGaugh, 1980, p. 675)
What variables produced a positive influence on neural plasti
city?

Rosenzweig and Bennet found that young rats benefited by being

placed in an "enriched environment" such as housing in large cages, maze
training, exposure to various toys, etc. (1976, pp. 179-213).

This find

ing was plausible in the light of understanding that it was electrical
stimulation of the brain, particularly the brain stem reticular forma
tion that produced arousal (Jouvet, 1967, pp. 529“5^A).

It was reason

able to believe that such electrical stimulation need not be invasive,
that it might have effectively resulted from the introduction of external
visual, auditory, tactile, olfactory and gustatory stimuli,

Kintzel

noted that electroencephalograms (EEG) showed a response to auditory
stimulation even in moderately deep coma.

Talking to the patient may

have helped orient him and brought him to a state of consciousness more
quickly.

Often a patient was aware of your voice and words, but was un

able to respond (Kintzel, 1977, p. 667).
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LeWinn (1976) in his statement to parents of the young patient
in coma (see Appendix E) stated that "the young brain, even though
injured to the point of coma, when given an optimal environment highly
enriched with sensory inputs often demonstrates remarkable recuperative
capabilities which are all too seldom appreciated."
If nursing intervention, directed at providing the comatose
patient with frequent and varied stimuli could elicit electrical acti
vity in the reticular activating system, then the effects of that
intervention should be measurable in terms of patient outcomes--an
increase in the "conscious, alert state that makes perception possible."
(Ganong, 1977, p. 120)

Serum Thyroxine and Dopamine
Decreased levels of 3'5i cyclic adenophosphate (cAMP) in cerebro
spinal fluid (CSF) have been associated with coma.

cAMP, a nucleotide,

formed within adenophypophysea1 cells, mediates the release of thyroid
stimulating hormone (TSH) in response to the corresponding hypothalamic
releasing factor, thyroid releasing factor (TRF).

Some evidence, how

ever, suggested that the secretion of the releasing factors themselves
in the hypothalamic portal capillaries may have been influenced by cAMP
formed within the hypothalamic neurons under the influence of bioactive
amines such as dopamine.

"If the disappearance of cAMP in CSF during

prolonged coma manifests a disorder within the brain metabolism of cAMP
or the bioactive amines which regulate its production, then the secre
tion of pituitary hormones could be impaired in these patients." (Rudman,
and Others, 1977, p. 7^+7)

Reduction in TRF from the hypothalamus, and
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subsequently TSH from the adenohypothesis would be reflected with a
decreased secretion of thyroxine (T^) from the thyroid gland,

Hypo-

thyroidism in comatose patients has been described in the literature
(Valenta; DeFeo, 1980, pp. 614-617; Fleischer; Rudman; Payne; Tindall,
1978, pp. 650-654).

Fleischer concluded that the reduction in 3'5

cAMP and thyroxine to markedly subnormal values in comatose patients
was directly proportional to the severity of coma (1978, p. 654).

Thus

there should be a correlation between the Glasgow Coma Scale scores and
the levels of serum thyroxine as well as some predictive value to the
levels of serum thyroxine on the recovery outcome of coma.

Definition of Terms

The key terms used in this study were defined for the purpose
of the larger study of which this study was a part.

Explanations were

also included in some instances when the definitions clarified purposes
and emphasized the relevancy of subjects discussed.
Coma
Coma was defined as a deep stage of unresponsiveness which
designated a state of unconsciousness from which the subject could not
be aroused.

Coma was not equated with sleep, a state of unresponsive

ness from which a subject could be aroused.
In coma, stimulation failed to produce voluntary neural response
in the patient.

Psychologic and motor responses were either completely

lost or were reduced to rudimentary reflexes.

The term coma was used

interchangeably with unconsciousness (Moidel, and Others, 1976, p. 273).
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Irreversible coma was the sign of a permanently nonfunctioning brain
(Macbryde; Blacklow, 1970, p. 671).

The point at which coma became

irreversible was a controversial one, unknown and unspecified for the
purposes of the present project (Elwell; Ross, 1980).

However, patients

with a flat initial EEC were not placed in the study.

Consciousness
Consciousness was defined as a generalized process of the func
tion of the waking brain, and recognized through introspection and
divided into a state (or states) of awareness and a state of changed
mental content to which humans attended.

The mental content included

items of both primary or subsidiary import and was evident either in
present perception or (after recall) in the memory of past events.
Phylogenetica11y, its origin was said to lie in feeling (MacBryde;
Blacklow, 1970, p. 671).
Dopam? ne
Dopamine was defined as a catecholamine; a bioactive monoamine
hormone found in 10 to 15 percent of hypothalamic neurons that acted
as neurotransmitters which regulated the secretion of hormone releasing
factors including thyroid releasing factor (TRF) from the hypothalamus.
Catecholamine levels were direct1y related to activation of the reticu1ar
activating system (Ganong, 1977, p. 244).
influenced behavior, mood and drive.

Hypothalamic biogenic amines

In the hypothalamic biogenic amine

pathways, the neurologist, the endocrinologist and the behaviorist have
found a common anatomic substrate (Reichlin, 1978, p. 244).
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Electroencephalogram
The electroencephalogram (EEC) was defined by Schneider as a
diagnostic study that enabled the physician to interpret the organiza
tion, rhythm, and rate of electrical activity of the brain.

Similar to

other cells of the body, the cells of the brain maintained an electrical
charge or potential which may be altered by various diseases.

By plac

ing electrodes in contact with the scalp with an electrode paste, small
electrical potentials could be transmitted to the electroencephalograph
which amplified and converted these microvoltages into lines that were
recorded on a rapidly-moving roll of paper.
of electrical shock during the procedure,

There was no pain or danger
The completed test would be

interpreted by a neurologist (Schneider, 1980).

Environmental Enrichment
Environmental enrichment was defined as any systematic orient
ing stimuli, nursing therapy, or other beneficial activity or communi
cation in the patient's milieu which would not produce a negative
response, activity or feeling within the patient's mind or body and
which had the potential to contribute to improving the quality of his
survival.

The Glasgow Coma Scale (GCS)
The GCS was defined as a practical numerical scale for assess
ment of the impaired consciousness and coma.

Developed by Teasdale and

Jennett in 197^, it was designed to permit the assessor to assign a

11
score for various combinations of eye opening, verbal and motor responses
(Teasdale; Jennett, 197^, pp. 81-84).

A copy of the actual GCS was

placed in Appendix D.

Neurological Nurse Specialists
Neurological nurse specialists were defined as professional
nurses with specialized training in neurological nursing care at the
post-baccalaureate and/or post-master's level.
Program of Systematic
Orient ? ng Stimu1i N
The program of orienting stimuli was defined as all possible types
of positive communications, nursing therapies, and environmental enrich
ments which could be used for reorienting the comatose patient (Elwell,
1977).
via

Communications were verbal and non-verbal, direct or indirect

monaural tape recording.

were considered communication.

Type I.

Touch and stimulation of any of the senses
They were described as follows.

Verbal explanations of conditions by nurse.

This cate

gory of communication included appropriate, concise, verbal explanations
of procedures, nursing therapies, nursing assessments, and/or environ
mental conditions.

Type II.

Voices of significant others tape.

This category of

tape recording included voices of significant others with family news
recorded on low noise 30-minute monaural

tapes.

Recording was done on

a standard tape recorder and played through earphones.
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Type 111.

Music tape.

This category of tape recording included

the playing of the patient's favorite music and did not exceed 15 minutes
total per playing.

In accordance with information gathered about the

patient's known preferences, this might have included a classical
symphony, a favorite opera, an acid rock or jazz work.

In the event

the patient was not a music lover an individualized substitute was found.
For example, a favorite painting was discussed, or sounds of the ocean
were recorded and played.

Type IV.

Hobbies tape.

This category of tape recording included

discussion of the patient's hobbies.

The discussion was individualized

as much as possible, and approximately 15 minutes in length.

For example,

if the patient was a stamp collector, bird watcher, gardener, artist,
camper, hiker, photographer, sports enthusiast, etc., that special hobby
was discussed.

Type V.

Current world events tape.

This category of tape re

cording included current events, news, and weather taped from television
or played from AM radio directly for the patient through earphones.

News

was monitored prior to taping when necessary, i.e., in the event the
patient was in an automobile accident in which others died and it was
broadcast in the news or other similar contingencies.

The tape or time

the radio was on did not exceed 15 minutes.

Type VI.

Current events about patient's work/study.

This cate

gory of tape recording included news or facts related to the patient's
work, business or studies as obtained from patient's family.
did not exceed 15 minutes.

The tape
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Type VII.

Information tapes by research staff.

This category

of tape recording included pertinent information compiled in the event
that no next-of-kin, neighbors, physician, old chart, etc., were avail
able.

Tapes were made by the principal investigator and nurse special

ists and were appropriate for the age, sex, and marital status of the
patient, and did not exceed 15 to 20 minutes.

Type VIII.

Patient out of bed.

In this category of nursing

therapy the patient (condition and physican permitting) was gotten out
of bed.

Tube feeding if any was given while out of bed at least morning

and evening.

Type IX.

Taste stimulation.

In this category of nursing therapy

taste was stimulated at mealtime with lemon stick, grains of salt, and a
favorite food (applicator dipped in if reasonable).

At this time the

patient's tube feeding was given if possible, so Types VIM and IX
orienting stimuli were given together.

Type X.

Touch by research staff.

In this category of nursing

therapy touch was used in the form of gentle pressure over the wrist
when specific orienting questions were asked—gentle pressure over the
mandible or the angle of the jaw when orienting stimuli were given-gentle pressure over the iliac crest after the patient was turned.
Massage-like motions of the back rub were used.

Type XI.

Smel1--favor 1te of patient.

In this category of nursing

therapy a favorite cologne, perfume, flowers, etc., were brought so that
the patient could smell them.

In the event that one of the patient's
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favorite smells was a food he/she was allowed to smell the food and if
possible to do so in conjunction with Types VIII and IX.

Type XII.

Audio tape of patient's favorite TV program.

In this

category of tape recording an audio tape of the patient's favorite tele
vision program was made and played for 15 to 30 minutes at a time.

Type XIII.
textures.

Feeling of familiar or favorite things, different

This category of nursing therapy included placing common

items (keys, small books, etc.), different textures (smooth wooden
figurine, corduroy, satin), children's favorite things (teddy bear,
cotton blanket) in or on the hands of the patient.

Type XIV

Voice of mother only tape.

In this category of tape

recording the patient's mother was asked to make a tape recording telling
anecdotes from the patient's past, encouraging patient to awaken, etc.
These tapes were then played for the patient for 15 minutes.

When the

individual's mother was not available, the wife, closest female relative
or friend was asked to make the tape.
Type XV.

Reading favorite or familiar story.

In this category

of tape recording someone reading a favorite book or story was recorded
and played for 15 minutes at a time.
Type XVI.

Vital signs by research personnel for study purposes.

This category of nursing therapy included the nursing interventions per
formed by the nurse researchers to assess neurological and vital signs.
The assessment and recording of blood pressure, pulse, respiration,
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temperature, pupil size and reactivity, level of consciousness and/or
response, recording the EEG and placing electrodes for the EEG were
also considered stimuli.

Type XVII.

Auditory evoked response noise.

In this category of

communication the usual method of stimulation of the auditory evoked
response was done using high and low pitched sounds or loud clapping.

Type XVIII.

Neurological assessment--comp1ete.

In this cate

gory of nursing therapy the nursing assessment tool of a complete
examination of the neurological system adapted to the unconscious
patient was done for the purpose of (a) identification of behavioral
progression toward or regression from recovery of consciousness, and
(b) provision of external stimuli and sensory input to stimulate arousal.

Type XIX.

Neuro assessment routine with tape.

In this category

the nursing therapy included the assessment of vital and neuro signs
performed by nursing personnel manually and not monitored by equipment
and followed by one 15-nninute orientation tape.
Type XX.

Direct nursing care given solely for the purposes of

orienting the patient.

In this category the nursing therapy included

nursing care given by the research staff to incorporate several types
of orienting stimuli simultaneously, including turning while preventing
head/neck flexion, extension, rotation (Mitchell; Mauss; Lipe; Ozuna,
1980; Shalit; Umansky, 1977).
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Types XXI to XXX.

In this category of tape recordings indi

vidualized tapes were included which met special patient needs.

These

were made and played for the patient by the researchers and families.
Recovery Criteria, Recovery Outcome
The following were used to identify and define recovery in terms
of hours and days using time of admission as the starting point:
1.

Coherent verbal communication

2.

Successful use of translator for patients unable to speak

3.

First purposeful voluntary movement of an extremity

4.

First attempt to swallow food or drink

5.

First attempt to eat or drink by self

6.

Eating/drinking with some assistance (e.g., opening cartons.

cutting food)
7.

Eating/drinking without assistance

8.

First attempt to dress self

9.

Able to dress self completely

10.

First attempt to groom self

11 .

Self grooming

12.

Increased GCS score even if a decrease in score occurred

later (within 24 hours)
13.

GCS score increased with no decrease in the following 24-

hour period
14.

GCS score reached 15 but decreased within 24 hours

15.

GCS score reached 15 with no decrease in the following 24-

hour period
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16.

First response to command

17.

Consistent response to command

18.

First attempt to communicate

29.

First verbal communication attempt

20.

First successful communication attempt

21.

Disappearance of post traumatic amnesia

22.

Out of bed in chair

23.

Placed on tilt table

2k.

First attempt to ambulate (Elwell; Ross, 1980)

25.

First medical order for visit to physical therapy outside

patient unit
26.

Days of hospitalization

27.

Days and months at extended care facility if discharged to

one within a one-hour drive from the university medical center (Muderspach; Swanson, 1980).
Thyroxine (T/J
Thyroxine was defined as the principal hormone of the thyroid
gland; the secretion and synthesis from the thyroid gland was dependent
on the release of thyrotropin, thyroid stimulating hormone (TSH), from
the adenohypophysis which was controlled by the hypothalamic secretion
of thyroid releasing factor (TRF).
was slowed.

In adult hypothyroidism, mentation

A decrease in thyroxine inhibited the effects of cate

cholamines with consequent decreased activation of the reticular acti
vating system (Ganong, 1977, p. 2kk).
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Organization of the Remainder
of the Study

An introduction and background for the study were provided in
Chapter 1.

In Chapter 2 the premise of this study was developed with

a collective, critical and descriptive review of the literature.

The

methodology and data collection of the study were detailed in Chapter 3*
Case study analysis and presentation of the data were presented in
Chapter 4, while the conclusions, recommendations and implications for
nursing were discussed in Chapter 5.

Chapter 2

REVIEW OF THE LITERATURE

The vast amount of literature available on coma presented the
researcher with an overwhelming and exasperating task, not only in
dealing with the volume of material, but also in sorting through the
contradictory reports.

Since this study was a part of a larger ongoing

research study, the review of the literature was a cooperative effort.
Included here are portions of other participants

reviews of the liter

ature that supported the conceptual rationale of this study and the
development of the independent variable of nursing actions, systematic
orienting stimuli, and the dependent variables of evaluation criteria,
Glasgow Coma Scale and serum thyroxine and dopamine levels.

Employing

the grant proposals prepared by the principal investigator (Elwell,
1980), research peers (Muderspach and Swanson, 1980) derived the
following sections:

(l) the Reticular Activating System, (2) Coma, (3)

Consciousness, (A) Glasgow Coma Scale, and (5) Nursing Interventions
(Muderspach; Swanson, 1980).

A critical review of selected literature

related to the following categories was done by another research peer
(Sayler, 1981):

(l) Factors Affecting Coma/Assessment Post Onset, and

(2) Prognosis in Comatose Patients (Sayler, 1981).

The three afore

mentioned authors completed their reviews for their respective theses
as partial fulfillment for their master of science degrees in nursing.
The co-investigator in the primary study, Annette Ross, M.S., was
credited with compilation of the tabular section, Published Nursing
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Care of the Comatose Patient, presented in Table 2, pages 6l to 68
(Elwel1; Ross, 1980).

Biochemical Changes Associated with Coma and

Cerebral Hypoxia was the portion of the manuscript originally written
by the present author for the unique focus of this sub-study.

The Reticular Activating System

According to Chusid, the reticular activating system (RAS) con
sisted of the reticular formation, subthalamus, hypothalamus, and medial
thalamus (Chusid, 1976, p. 35).

Chusid further described the reticular

formation (RF) of the tegmentun of the medulla and pons as "the diffuse
primitive system of interlacing fibers and nerve cells forming the
central core of the brain stem." (Chusid, 1976, p. 35)

Plum and Posner

stated that it had "vexingly indistinct boundaries" (1972, p. 10) and
was a combination of both large and small neurons.

Its short and long

axons had many synaptic connections which endowed the RF with both slow
and rapid conduction.

'The entire architecture creates optimal ana

tomical opportunities for stimulation by collaterals coming from many
different specific afferent fiber pathways as well as from adjacent
brainstem nuclear masses.

(Plum; Posner, 1980, p. 13)

Wachter-Shikora

outlined the following functions which were attributed to the RF:

"1)

greatly influences the level of consciousness, awareness; 2) modulates
spinal effector systems; 3) acts as a gateway for senses and while the
reticular formation does not discriminate senses its physiological pro
cesses provide for a general awareness of these; and A) exerts a multileveled control on visceral function." (1978, p. 157)
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The reticular activating system receives collaterals from
and is stimulated by every major somatic and special sensory
pathway. Spinothalamic collaterals to the medullary and pontine
tegmentum are especially numerous and may provide a morphologic
pathway for mediating particularly arousing qualities of noxious
stimuli. The trigeminal sensory input is particularly important
in this regard. The cerebral cortex not only is stimulated by
the ARAS but reciprocally innervates the reticular formation to
stimulate and modulate its activity, providing one of the major
feedback mechanisms by which the forebrain regulates incoming
information. Such mechanisms help to explain why incoming
messages 6f equal physical intensity but different psychologic
"meaning" possess profoundly different capacities to arouse.
Because of the many reticular components that contribute to
it, the ascending reticular activating system is perhaps better
regarded as a physiologic entity than a precise anatomic one.
Certain well-marked bundles such as the lateral reticulothalamic
tract conduct in a cephalad direction.
In addition, clusters of
cells projecting rostrally can be found at several levels of the
brainstem, but anatomists disagree as to how much such systems
comprise a part of the reticular formation. Anatomic and physio
logic details of all projections of brainstem nuclei to the
cerebral cortex are not yet fully understood. At present, how
ever, one can identify at least three principal ascending path
ways from the reticular formation. One projects to the thalamic
reticular nucleus and then to the cortex via a projection to
specific thalamic nuclei. The second ascends through the hypo
thalamus to influence basal forebrain structures including the
limbic system. The third is comprised of axons of serotonin
neurons of the midbrain raphe and norepinephrine neurons of the
locus ceruleus, both of which provide a diffuse, widespread
innervation of the neocortex (Plum; Posner, 1980, pp. 13, 1^)
In the sleeping animal the activity of the RAS was greatly decreased.

Upon excitation of the RAS the animal was aroused (Guyton,

1976, p. 731; Chusid, 1976, p. 35).

Guyton states that "almost any type

of sensory signal can immediately activate the system." (1976, p. 731)
These included proprioceptic signals from the joints and muscles, pain
sensations from the skin, and auditory and visual impulses and sensa
tions transmitted from the intestines.
of arousal reaction.

Differences occurred in degrees

Proprioceptic,somatic and pain impulses were the
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most potent (Guyton, 1976, p. 731).

The RAS could be activated Men

masse by stimulation of all peripheral sense organs." (Chusid, 1976,
p. 35)
In addition to the arousal reaction of the RAS by sensory im
pulses, the cerebral cortex restimulated this system.

Direct fiber

pathways from all parts of the cerebrum projected to the RF and thus
influenced ascending reticular activity (Plum; Posner, 1972, p. 10;
Mountcastle, 197^, p. 258; Chusid, 1976, p. 35; Guyton, 1976, p. 735).
If destruction or severe damage occurred to the RAS it invar
iably caused a person to pass into states of prolonged unresponsiveness.
Also anesthesia and hypnotic drugs such as barbiturates have a depres
sing effect on the RAS (Guyton, 1976, pp. 729“73^; Chusid, 1976, p. 35;
Adams; Victor, 1977, pp. 19^-210).
Wilkus and others (1971, pp. 538-5^) were able to demonstrate
a driving response in the EEG for patients who were in a coma which was
elicited by intermittent photic stimulation.

Summated photic-evoked

responses within the range of normal variability and slow wave sleep
patterns were also observed.
Chiappa and others (1979, pp. 81-87) conducted a study in which
brain stem auditory evoked responses (BAER) were recorded to determine
normal values and their variations.

These offered the neurologist,

neurosurgeon and otologist assistance in diagnosis and management of
disorders of the central nervous system.

BAER was the independent

variable in a study conducted by Seales and others (1979, pp. 3^7-353).
These impulses were examined for their neurologic applications in patients
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who were comatose as a result of blunt head injury.

BAER was shown to

be of "significant prognostic aim as early as 3~6 days postsurgery.11
(Seales, and Others, 1979, p. 350)

Coma
There were many causes of coma or unconsciousness cited in the
1iterature.

An idea of the dimensions of the disorders that have caused

coma were found in the following statistics from a large municipal
hospital.

The estimate was that as many as 3 percent of the total

admissions to an emergency ward were due to diseases that have resulted
in coma (Adams; Victor, 1977).

Jennett and Teasdale defined a patient

to be in coma when the following behaviors were observed:

"no verbal

response, not obeying commands and not opening eyes either spontaneously
or to any stimulation." (1977, p. 878)

Bates and others defined coma

operationally as "sleeplike unarousable unresponsiveness, without evi
dence of psychological awareness of self and environment." (1977, P- 211)
Two general types of processes led to impaired consciousness.
One comprised the disorders "that widely and directly depress the cere
bral hemispheres," and the other included "conditions that depress and
destroy the brain stem activating mechanisms that lie in or near to the
central core of grey matter of the diencepha1 on, midbrain and rostral
pons." (Plum; Posner, 1972, p. 7)

Altered levels of consciousness,

whether impaired, reduced, or absent, suggested that severe brain dys
function had occurred and called for immediate intervention by a physi
cian to make sure everything was done to provide for potential recovery.
The brain had limited tolerance for physical and metabolic injury
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'without undergoing irreparable harm." (Plum; Posner, 1972, p. 2)

Several

physiologic brain changes have been found in patients experiencing coma.
These included alterations in the brain's electrical activity (Plum;
Posner, 1972, p. 59; Adams; Victor, 1977, p. 196; Nemoto, 1979, p. 203),
decreased cerebral oxygen uptake (Adams; Victor, 1977, p. 196) as well as
the accompaniment of neurologic deficits.

Nemoto (1978, p. 203) stated,

"Neurologic dysfunction, after cerebral ischemia-anoxia is attributable
to a combination of histologically verifiable alterations in brain tis
sue and a subtle component such as failure in neurotransmitter function
or synaptic transmission."

According to Nemoto (1978, p. 204) neuro-

logic deficit related to neuronal necrosis was irreversible, but the
portion of deficit due to failure in neurotransmitter function and thus
synaptic transmission could have been reversible.

Several investigators

(Nemoto, 1978; Bruce, and Others, 1978) also believed that the progres
sion of ischemic damage could have been arrested.

It was the belief of

this research team that nursing intervention was a valuable component
of the therapy directed at this goal.
The reversibility of coma continued to be of primary concern to
health professionals.

The search for reliable criteria which could be

used by the medical profession in predicting irreversible severe brain
damage continued (Grenvik, and Others, 1978; Posner, 1978).

The concept

of brain resuscitation evolved in the 1970s as many new lifesaving inno
vations became integral parts of today's critical care medicine.

Th i s

exciting new field supports the view that the "prevalent pessimism con
cerning the salvability of neurons in coma states" should be replaced by
optimism (Safar, 1978, p. 202).
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A study conducted by Matthews and others (1978, pp. 23_^0)
reported the following findings relating to synaptogenesis in the den
tate gyrus of the adult rat.

Induced lesions showed "more than a 5~fold

increase in the density of intact synapses in the denervated zone between
2 and 2h0 days post lesion, and the denervated zone of the molecular
layer is restored to 80% of control values." (Matthews, and Others, 1976,
p. 23)

Reinnervation appeared to proceed at differential rates.

During

the first 30 days after the operation synapses recovered more rapidly.
From then on synaptogenesis occurred at a much slower rate (Matthews,
and Others, 1976, p. 23).
Galbraith and others "compared the synaptic reinnervation in the
rat with the rate of recovery from coma due to head injury in man."
(Galbraith, and Others, 1978, p. 710)

The rates at which patients re

covered from their brain injury was similar to the rate for synaptic
Reinnervation found in the study by Matthews and others (1976).
of recovery was faster initially and then slowed down.

The rate

Patients ap

proached their maximum on the Glasgow Outcome Scale at about 30 days.
It was not known "whether the process observed in rats has any relevance to functional recovery after brain damage in man.

(Galbraith, and

Others, 1978, p. 710)

Consciousness
Consciousness was described as a neural phenomenon which occurred
on a continuum from excitement, alertness, drowsiness to light and deep
s1eep.

Human aspects of consciousness included the capacity to shift

attention, manipulation of abstract ideas, awareness of self and other
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selves, evidence of ethical and esthetic values, cognizance and con
tinued updating of how the events in the external world were perceived,
and a continuous storage of information which came from internal and
external experiences (Mountcast1e, 197^, P* 254).
Plum and Posner described two aspects of consciousness, each of
which was affected differently, depending on the various types of brain
disorders and the distribution of these.
as content and arousal.

The two aspects were defined

The content referred to the sum of mental func

tions and arousal was best described as behaviors which were observed in
wakefulness.

Current evidence linked the content of consciousness

largely to the functions of the cerebral hemispheres and the arousal
parts of consciousness to the brainstem structures (the diencephalon
midbrain and pons) (Plum; Posner, 1972, p. 2).
ness, Guyton made the following statement:
could be defined as a thought,

In describing conscious

"Each instant of awareness

And the awareness itself can be defined

as consciousness." (1976, p. 7^9)
Factors Affecting Coma/Its
Assessment Post Onset
In a prospective descriptive study, Cold evaluated the cerebral
metabolic rate of oxygen (CMRO2) i n 22 comatose pat i ents i n rel at i onsh i p to
clinical outcome six months to two years after onset of coma.

Resu1ts

indicated a "high jugular venous oxygen tension and, in some studies,
very low oxygen consumption.

A critical, low CMRO^ was not found, and

values of about 0.4 ml/IOOg/min were compatible with restitution of
intellectual function." (Cold, 1979, P- 249)

There was no significant
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relationship between CMRC^ and either clinical outcome or time after
the trauma.

Of the ventricular fluid parameters, a significant corre
In

lation was found between ventricular fluid lactate and CMRO^.

patients who recovered, a significant correlation was found between
intraventricular pressure and CMRO^ and also between PaCO^ and CMRO^.
Another prospective descriptive study of 86 severely headinjured adults was undertaken by Frost, Arancibia and Shulman.

The

purpose of the study was to assess the effect of early hypoxemia on
outcome in head-injured patients as well as attempt to differentiate
between peripheral and central causes of respiratory insufficiency.

A

third purpose was to qualify the effect, if any, of a changing ventila
tory pattern on initial pulmonary dysfunction.

Results indicated that

the existence of a pulmonary shunt was a prognostic indicator of outcome
in head-injured patients.

"Correlation with GCS values appears to be

close enough to warrant consideration of shunt calculations in assessment of outcome in intracranial trauma.

(1979, p. 771)

I n the majority

of cases, respiratory dysfunction appeared to occur at the time of
injury and to be due to neurogenic causes.

Patients over 50 years of

age with an initial shunt above 15 percent did not survive.

Even

intensive respiratory care could not prevent death In patients with
severe head injury and a large pulmonary shunt.

However, maximum sup

portive care did improve the prognosis considerably even in the event
of profound coma if initial pulmonary shunting was small.

Expressed

in percentages, in 39 patients who improved, mean pulmonary shunt was
8.9 percent; in 12 patients who survived with deficit, mean pulmonary
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shunt was 13-6 percent; in 35 patients who died, the mean initial shunt
was 15-5 percent.
Evaluation of the scientific accuracy of this study was diffi
cult due to the lack of information provided in the written report.
Sample selection included all head-injured adults who underwent emer
gency surgery, excluding only those who had a history of chronic lung
disease.

With this almost unlimited age span (15 to 85 years), results

should have been generalizable only to the sample due to the tremendous
variations that 70 years made in pulmonary capacity, especially without
a recorded baseline capacity before injury for comparison.

Furthermore,

there were no recorded variables specific to pre-accident lifestyle
such as smoking habits, exercise habits, etc.

Although the Glasgow

Coma Scale and the American Society of Anesthesiologists at risk
classification were accepted as respected instruments by health care
professionals several years ago, no mention was made of their validity
or reliability.

While most results were given in the form of percent

ages, mention was made in one case that the statistical analysis
showed a significant difference.

Although the p value was given at

0.01, there was no indication of which statistical test or procedure
was used to calculate the results.
study could not be replicated.

Without further information the

Author bias was not apparent in this

report of the study.
Clifton and others (1980) used a prospective, descriptive method
of studying the course of 124 patients with closed head injury to deter
mine the influence of the

rate of change of neurological signs on the

likelihood of deterioration, and to determine the influence of the
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intracranial pathology ... on the neurological course of the patient."
(Clifton, and Others, 1980, pp. 611-612)

Results indicated that whereas

the time of death occurred either within 48 hours or after seven days
or more after injury, neurological deterioration was most likely to
occur on days 2 to 7 after injury.

Patients with hematomas were three

times more likely to deteriorate than those with diffuse brain injury.
Computerized tomograph scans of those 24 patients who were deteriorating
could be divided into four categories:
1) those wi thout new mass effect (8 cases) ; 2) those with new
or increased hemispheric edema (6 cases); 3) those with
generalized edema (2 cases); and 4) those with focal or lobar
areas of new edema or hemorrhage (8 cases).
(Clifton, and
Others, 1980, p. 611)
Risk factors for late deterioration were "failure to improve rapidly and
the presence of a hematoma producing mass effect.

(1980, p. 622)

In contrast, a prospective experimental study was conducted by
Enevoldsen and Jensen to examine regional cerebral blood flow, cerebral
intraventricular pressure, systemic arterial blood pressure and cerebral
ventricular fluid in 23 patients during the acute phase of severe brain
injury.

Angiotensin infusion was used to test cerebrovascular auto

regulation and passive hyperventilation was used to test CO^ response.
Intraventricular pressure was measured continuously and kept below
45 mm Hg in all patients during the study.
Results revealed a common phenomenon:

dissociation between

cerebrovascu1ar autoregulation and CO^ response,

'Typica11y, auto-

regulation appeared preserved in the most severely injured areas of
the cerebral cortex when the patient was deeply comatose, but deter
iorated concomitantly with recovery; by the time the patient became
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alert, the autoregulation was always impaired.

The CO^ response was

impaired only in patients who were deeply comatose and had attacks of
decerebrate rigidity; during recovery the CO^ response became normal."
(1979, p. 689)

The authors concluded that severe brain damage would

be suggested by preserved autoregulation associated with impaired CC^
response; moderate or severe brain damage in recovery would be suggested
by impaired autoregulation associated with preserved CO^ response.
Accurate evaluation of the scientific accuracy of this study was
difficult due to the fact that the clinical material and methods were
described in a previous paper which was not located and were only briefly
outlined in the present report.

The only criteria for sample selection

was that the patient had sustained head trauma and was deeply comatose
on admission.

No mention was made of screening patients for previous

mental or physical conditions.

Reliability and validity of the two tests

used (angiotensin infusion and passive hyperventilation) were not dis
cussed although references were given.

Because of the number of uncon

trolled and unrecorded variables, the results of the study would be
genera 1izable only to the sample studied.
with only the reported information.

The study was not replicable

It seemed doubtful if the bias of

the authors affected the outcome of the study; however, the lack of a
control group lessened its scientific credibility.
Similarly, cerebral oxygen extraction, cerebral blood flow and
cerebral metabolic rate were studied in 25 patients who were comatose
after having been successfully resuscitated from cardiac arrest,

Re-

suits showed no changes in arterial PCo^ and arterial oxygen saturation
was near 100 percent.

Meanwhile, "jugular venous

PO^ and oxygen
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saturation rose so that the a-jv oxygen content difference fell progressively over the period of measurement.

This [was] indicative of a

progressive increase in the ratio of CBF to metabolism." (Becksted, and
Others, 1978, p. 570)

Results also showed that from "2 to 6 hours after

cardiac resuscitation both CBF and CMRO^ were severely and proportion
ately reduced to less than 50 percent of normal. . . .

After 6 hours

CBF had increased disproportionately to CMRO^ so that a relative hyperemia
developed and persisted for the duration of the study." (1978, p. 570)
The authors concluded that while regional ischemia and inhomogeneity of
flow could not be ruled out, the study did contribute negative evidence
for global cerebral ischemia between two and 60 hours post-resuscitation
which contributed to failure of recovery.
A detailed account was provided in the report describing the
sample and the method of data collection.

While reliability and validity

were not discussed in the article, references were given for one of the
methods used in the study.

Since the data were interval data, analysis

of variance was appropriately applied.

Replicability could have been

achieved within the parameters outlined in the study.

Results of the

study would be generalized to the population of which this sample formed
a part since the criteria for sample selection ruled out only patients
who exhibited no evidence of recovery of brain function (iso-electric
EEC and absent cranial nerve reflexes) or patients who rapidly recovered
consciousness post resuscitation.

However, results were not interpreted

in the light of any potential CBF-reducing therapies such as suctioning.
Adherence to the scientific method was apparent in the report of the
study reviewed.
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In comparison, a prospective, quasi-experimenta1 study which
included 21 patients in coma following severe head injury was carried
out to assess the value of blink reflexes in evaluating brainstem
function.

Results indicated that absence of all blink reflexes corre

lated with clinical signs of anatomical or functional disorder of the
medullary of pontine-medullary region,

The presence of the early com-

ponent of the blink reflex (R1) "shows the integrity of at least a part
of the pontine structures.

The appearance of the late R2 component

[was] correlated with a better chance of recovery from coma."
buidi; Rossi; Starucci; Ravel 1i, 1979, p. ^70).

(Bouna-

A correlation was also

established between blink reflexes and the evaluation of stage of coma
as determined by the Glasgow Coma Scale.
The genera 1izabi1 Ity of the results of the study was limited
because of the small sample size (21) and the wide range of subjects'
ages (3-60).

A control group was absent.

The method of obtaining

informed consent was not mentioned in the article, a factor which would
be considered of paramount interest since the patient were recipients
of an electrical stimulus.

Replicability of the study would require

more complete information about the method of data collection.

While

the authors concluded that their results upheld a correlation between
stages of coma established by blink reflexes, Glasgow Coma Scale scores
and the anatomoclinica1 method defined by Plum and Posner (1972) there
was no evidence that statistical analysis was done to support that con
clusion.
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Prognosis of the Comatose Patient

Sorenson, Tomassen and Wernberg (1978) compared the prognoses
of 65 patients who remained in coma more than 2k hours after cardiac
arrest (1978, pp. 840-842).

The 13 patients whose EEGs showed predomi

nant alpha activity had a longer period of survival and a higher incidence
of recovery of consciousness than the 52 patients whose EEGs showed other
rhythms.

The former group also demonstrated less severe neurological

sequelae, and its survivors, in spite of memory deficits, were able to
manage at home.

All survivors of the latter group remained hospitalized.

Similarly, Rimel, Jane and Edlich reported on a prospective
descriptive study involving 406 patients who required neurosurgical
services.

Each patient was given a score by a neurosurgeon, a nurse

and an EMT using the Glasgow Coma Scale.
evaluated as being in one of three groups:
dependent.

At discharge, patients were
dead, self-sufficient, or

Results indicated that on admission 70 percent of patients

had a GCS between 13 and 14, 18 percent between five and eight, and 7 per
cent at four or less.

In relating the GCS with outcome, it was found that

the lower the GCS (4 or less) the higher the mortality (45 percent).

Con

versely, the higher the GCS was (9 to 12), the lower the death rate (3 per
cent).

"There was a high rate of dependency in patients with a GCS between

9 and 12 (46%) and 55% in patients with a GCS between 5 and 8." (1979, p.
66)

There was also a trend that identified patients with lower GCS

scores as having had traumatic involvement of other systems besides the
neurological injury.

Variation among health care professionals in assessment
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of GCS appeared to be less when the patient's score was in the higher
bracket (9 to 15)*
The report of the study contained limited information about the
method of data collection, particularly in reference to time frames for
patient assessment.

The absence of a preset alpha and of a procedure

for statistical analysis reduced the weight of the results.
A prospective descriptive study was done to evaluate 63 patients
with global ischemic cerebral injury who survived cardio-pulmonary
arrest.

Patients were initially classified according to the levels of

consciousness devised by Plum and Posner.

Patient evaluation continued

at intervals during the hospital stay and at six months.

The results

indicated that of the 25 survivors, 16 made an excellent recovery, eight
a good recovery, and one a poor recovery.
full alertness survived.

Only patients who achieved

"Some patients improved from all depths of

initial coma to full alertness, but the longer coma persisted the less
likely this became; there was a clear relationship between initial depth
of coma and likelihood of arousal." (Snyder; Loewenson; Gumnit; and
Others, 1980, pp. 54, 56)

A strong correlation was observed between

the level of consciousness on day two and survival.
Sample selection for this study consisted of patients admitted
consecutively following cardio-pulmonary arrest.
criteria were included in the report.

Excellent screening

The method of data collection

was detailed, including the types of personnel involved in patient
evaluation.

The method of obtaining informed consent was not included.

Reliability was alluded to as a by-product of preliminary sessions and
the conclusions were supported by statistical analysis.

Most of the
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results were presented as whole numbers or percentages.

In two cases,

however, Chi square was used appropriately in comparing interval data.
The study would have been genera 1izable beyond the sample studied within
the parameters of the described population.

The study as reported in

this article was replicable, with the exception of obtaining informed
consent.

From the amount of information presented in this article it

seemed that the authors adhered to the scientific method.
In addition, a retrospective, descriptive study was done by
Cane and Buchanan to correlate immediate post-resuscitation status
following cardiac arrest and clinical outcome in 7^ ICU patients.

The

criteria used to describe post resuscitation status included acid-base
status, pupil size and reactivity, coma, body temperature, and return
of spontaneous respiration.

Results indicated that survival was most

common with the acid-base balance within normal limits.

However, if

there was to be an imbalance, ac i doT i c patients had a better outcome than
those with alkalosis.

"Hypothermia, coma, dilated pupils and apnea all

heralded a poor prognosis.

(1978, p. 595)

Of the 19 patients (25.6

percent) who were ultimately discharged from the hospital, only 14
(18.9 percent) were neurologica11y normal.

Neonates showed the best

response to resuscitative efforts, with the pediatric age group being
second best.

Those patients who were resuscitated rapidly at night had

the best chance of retaining an intact neurological system.

"Of the 55

patients in the series who died, 2k (43.6%) died within 24 hours and a
further 25 (45.4%) died within one week of admission.

The remaining

deaths occurred within 10 days of the initial cardiac arrest.
P- 595)

(1978,
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While this report of Cane and Buchanan's study (1978) contained
many interesting conclusions, there was very little information regard
ing the method of data collection and the method of statistical analysis
to support those observations.

The authors suggested that there is

"little indication" to admit post resuscitation patients to the ICU because of their high mortality compared to other ICU patients.

Such a

statement which carried intense ethical and moral overtones was far beyond
the scope of the results of this study.
Erhardt, Sederholm and Gertz included 319 patients in a compara
tive descriptive study of prognostic indicators in cardiac arrest situa
tions where resuscitation was commenced in the emergency room less than
15 minutes after arrest.

Results indicated that of the 319 patients on

whom CPR was performed, 269 died and were not studied any further,

The

study showed that about b percent of all cardiac arrest patients admitted
te the emergency room were long-term survivors.

'To improve prognostica

tion in patients with initially successful resuscitation, Bayes' theorem
was applied using four clinical findings after 24 hours of treatment:
reactions to painful stimuli, pupillary size, light reactions, and blood
pressure.

Bayes' theorem as well as coma depth after 24 hours gave

valuable information regarding individual prognosis.

(Erhardt; Seder-

holm; Gertz, 1979, p. 55)
The study may have had merit in that it showed some prognostic
tools that could be used to avoid unnecessary intensive care treatments.
However, many more studies of this nature would be needed to insure
validity and corroborate the findings.

Could theory ever predict out-

come in humans well enough to govern care?

37
In a retrospective study, Bricoli, Turazzi and Feriotti examined
the incidence of prolonged post-traumatic coma, time course of recovery
and ultimate outcome and "the possibility of predicting the protraction
of unconsciousness from early stage symptoms and signs." (1980. p. 626)
The sample consisted of 135 head-injured patients who were still unres
ponsive two weeks after the onset of coma.

Results from this study

indicated that 4 percent of patients with acute traumatic coma and 0.6
percent of all patients admitted with head injury sustained prolonged
unconsciousness.

The patients with prolonged coma were compared to a

population of 800 consecutive patients with traumatic coma,

Those with

prolonged coma were shown to have (l) a younger mean age, (2) a higher
incidence of associated extracranial lesions, and (3) a higher incidence
of mesencephalic and diencephalic syndromes and signs of brainstem in
volvement.
The same investigators studied sleep also, but only from a be
havioral point of view.

'After the eye-opening phase, most patients

sleep almost continuously for a while; then the period of sleep begins
to shrink, . . . normal sleep-awake rhythm of the nycterohemera1 type."
(Bricoli; Turazzi; Feriotti, 1980, p. 628)

In this series of 135

patients, by the end of the first month 40 were predominantly asleep;
by the end of the third month, 21 were predominantly asleep, and by the
end of six months, only six patients continued to sleep.

"Restoration

of an observable sleep-awake rhythm increased accordingly." (1980, p.
628)

In the progression of returning neurologic function, 52 percent

of patients executed simple commands in the first three months; 13 per
cent did so after the third month, and only 1.5 percent after the sixth
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month.

Speech restoration occurred mostly between the third and sixth

months (16 percent), with 51 percent of the patients eventually regaining
the capacity to communicate verbally.

'The distribution of mortality

over time indicated that after six months the patients' general and
neurological condition will stabilize; there will be only sporadic
deaths." (1980, p. 629)

The outcome of the 95 survivors showed that 44

percent had a satisfactory recovery or provided self care, 44 percent
were severely disabled, and 12 percent were vegetative.
The numerous comparisons and the conclusions stated were weakened
by the fact that the report of the study did not indicate to what statis
tical analysis the data were subjected.

The criteria for sample selection

were amazingly broad, leaving the numerous variables such as previous
medical history, extent of trauma to other bodily parts, etc., unrecorded,
much less controlled.
In comparison with the previous studies reported in this section,
Rhoades and Garland designed a retrospective, descriptive study which
reviewed the functional levels of 121 patients who had sustained closed
head injury at least two years earlier, and related these to factors in
their actual injury phase which might have indicated recovery potential.
The results of the study revealed that the factors which were of prog
nostic value were age, coma duration and presence of decerebration.

In

the youngest age group less satisfactory recovery is seen with the
longer periods of coma.

(Rhoades; Garland, 1978, p. 106)

For patients

who recovered from coma during the first week, 69 percent made a good
recovery; during the second week, 70 percent; during the third week, 39
percent; and during the fourth week, 17 percent.

No patients made
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a good recovery when in a coma longer than four weeks.

Decerebration was

seen as a poor prognostic sign, particularly with increasing age.
The major weakness of the study was the absence of statistics
to support certain conclusions.

The sample was taken from patients who

were referred to a major rehabilitation center.

As such, it was ex

pected that patients could come from a variety of backgrounds--from
isolated community hospitals to sophisticated medical centers.

Thus it

was difficult to believe the statement, "In this series there was no
significant difference in treatment methods to enable comparison."
(Rhoades; Garland, 1978, p. 109)

There were no data to help the reader

understand how the authors arrived at this conclusion.
Thomassen and Wernberg retrospectively studied the outcome of
181 patients who were resuscitated from cardiac arrest.

Results of the

study showed that permanent brain damage was rare when coma lasted less
than six hours.

No patients with coma lasting more than 2h hours sur-

vived without permanent brain damage and the longer the duration of the
coma, the greater the severity of brain damage.

"None of the patients

who were in coma for more than seven days ever regained consciousness."
(1979, p. 1^7)

Older patients (over 60 years) were more sensitive to

brain damage than younger patients.

The design of the study was retro

spective in nature, creating a total reliance on the written documenta
tion of others for the data.

The results could thereby have been clouded

by the omissions or inconsistencies of previous multiple observers.
Sample selection was incompletely described, leaving many variables unrecorded and uncontrolled.

Statistical analysis (which was not used in

this study) would have strengthened the conclusions.
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Utilizing a different approach, Seales, Rossiter and Weinstein
evaluated the neurologic application of the brainstem auditory evoked
response (BAER) as an aid in the early diagnosis and prognosis of 17
patients who were comatose as a result of blunt head trauma.

Testing

was accomplished by presenting clicks at a rate of 10 per second and at
a loudness of 60dBSl_.

The brain's electrical activity was amplified

500,000 times and was recorded from gold cup electrodes attached at the
vertex (Cz) and ipsilateral mastoid (1979, p. 38).

Results indicated

that the initial BAERs could be abnormal as a result of transient revers
ible dysfunction of the brainstem auditory pathway,

However, after the

early critical period (3 to 6 days postinjury), the BAER status served
as a significant prognostic aid by correlation with patient outcome "at
a time when critical prognoses were often uncertain." (Seales; Rossiter;
Weinstein, 1979, p. 3^+7)

Despite its limitation of having a small

sample size, the report of the study was refreshingly detailed.

Ques

tions regarding the thoroughness of the investigative procedure were
allayed by the inclusion of three detailed illustrative case reports.
While the authors attempted to answer some questions by performing this
investigation, they were also quick to point out that much research was
needed before BAERs would be understood well enough to become a reliable
diagnostic too 1.
In addition, using a descriptive quasi-experimenta1 method the
EEGs and outcomes of 55 patients who demonstrated abnormal slow wave
arousal in response to auditory (tapping or calling), tactile (light
touch) and painful stimuli were studied.

Prolonged episodes of delta

activity occurred with states ranging from drowsiness to deep coma but
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was not evident in alert patients.

It was also evident during a number

of clinical conditions, most commonly following head injury.

The

stimulus-related slow wave response lasted for a minimum of six and a
maximum of 34 days.

Two- and ten-month follow-ups found over half the

patients experienced a favorable outcome, having been clinical ly normal
or having had minor neurological deficits (Schwartz; Scott, 1578, pp.
300-304).
While the written report contained a broad but adequate descrip
tion for choosing the experimental subjects, there was no mention of a
control group.

The overall design of the study was not presented clearly.

Time frames for data collection were omitted, although some time-inter
vals were recorded.

While the type of electrode placement was named in

this report there was no mention of its reliability nor of the qualifi
cations of the persons performing or interpreting the EEGs.
analysis was also not used in this report.
centages or whole numbers.

Statistical

Results were given in per

Generalizabi1ity of the findings was limited

since there was no control group with which to compare results.

Rep 1i-

cability could not be accomplished without more information from the
original proposal.

Although the original study may have been very well

done, the limited amount of information in the present report would cloud
any judgment relative to the scientific approach of the authors.

Biochemical Changes Associated with Coma
and Cerebral Hypoxia
According to Nemoto, cerebral ischemia anoxia may have occurred
as a result of trauma, cardiac arrest, cerebrovascular accident, etc.
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Although the specific etiology dictated the nature and sequence of patho
logical events, there were similarities in the pathological processes
associated with the brain's response to ischemia-anoxia (1978, p. 203).
The neuropathologic common denominator in all types of hypoxia was ischemic
cell change (Brierley, 1973, p. 387).

Nemoto suggested that the patho

genesis of cerebral ischemic-anoxia on a cellular level was related to the
role of neurotransmitters and especially catecholamines (CA).

He hypo

thesized that the potent neurotransmitters after injury altered the regu
lation of brain circulation and metabolism which led to subnormal
neurotransmitter metabolism and potentiation of neuronal necrosis and
cerebral infarction (1978, p. 210).
The pathophysiological and biochemical processes that occurred as a
result of transient global brain ischemia of sufficient severity to cause
persistent neurological deficit could be classified as those which
occurred during the ischemic insult and developed post-ischemia.

The

portion of the neurological deficit due to post-ischemic events could
have been susceptible to therapeutic intervention (Nemoto, 1978, p. 205).
Could the early initiation of systematic orienting stimuli alter the
neurological sequelae of post-ischemic events?
In the early stage after the initial ischemic injury, CA synthesis
and levels increased, profoundly affecting brain circulation and metaholism.

The effects of the increased CA included:

(1) stimulation of

glycolysis and increased production of lactate with the resultant de
creased brain tissue pH; acidosis could then adversely affect membrane
stability, enzyme activities, lysosomal stability, etc.; (2) increased
cerebral metabolic rate for oxygen (CMRO^) which contributed to delayed
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hypoxia; the lowered brain tissue pO^ post-ischemia could compromise CA
synthesis and synaptic transmission; (3) lipolysis which resulted in an
increase in free fatty acids (FFA); FFA inhibited mitochondrial oxidation
and decreased membrane transport of glucose; FFA was the precursor for the
synthesis of prostaglandins which have been implicated in vasospasm; the
increase in FFA was due to the degradation of glyceropholipids which were
associated with synaptic transmission; (4) enhanced proteolysis and inhi
bition of protein synthesis, thereby increased neurotransmitter amino
acid levels affected neuronal excitability and synaptic transmission; (5)
increased membrane permeability to water which might have been involved in
the development of brain edema.

The consequence of specific effects of CA

acting either directly or via cyclic adenosine monophosphate (cAMP) on
brain metabolism which occurred after the initial ischemic anoxic insult
may have led to necrosis and neurotransmission failure (Nemoto, 1578, p.
210).
Brain CA, norepinephrine and dopamine, decreased late post-ischemia.
The reduction in brain CA was attributed to reduced CA uptake into
synaptic vessicles, reduced synthesis and degradation, as well as initial
release.

"In support of this concept, cerebrospinal fluid cyclic-AMP

levels measured in patients suffering from various forms of cerebral
ischemia-anoxic insult were elevated in the acute phase, and directly
correlated with the severity of the insult, whereas in the chronic phase
cerebrospinal fluid cyclic-AMP levels were decreased and inversely related
to the degree of coma." (Nemoto, 1978, pp. 211, 212)
In support of decreased cAMP levels in late post-cerebral ischemia,
Fleischer and his associates concluded that ". . . prolonged coma after
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severe craniocerebral trauma is associated with a reduction in 3', 5'
cyclic adenosine monophosphate (cAMP) in ventricular cerebrospinal fluid
to markedly subnormal values which correlate significantly with prog
nosis." (Fleischer; Rudman; Payne; Tindall, 1978, p. 650)

In their

investigation, 26 patients ranging in age from 16 to 49 years who had
sustained severe craniocerebral trauma were studied.
required emergency craniotomy.

Sixteen patients

Other therapies necessary were not tabu

lated but were reported by the case study method, using six representative
samples.

CSF samples were obtained via a continuous intraventricular

catheter at intervals of 6 to 72 hours.
was recorded.

Simultaneously the grade of coma

Although a description of the level of consciousness scale

was outlined, it was not titled, not referenced, norwerethe validity and
reliability alluded to.
immunoassay.

The CSF samples were analyzed for cAMP by radio-

For control, cAMP was measured in lumbar CSF of 14 patients,

36 to 62 years of age, with no known neurological deficit.

For each

patient in the experimental group a change in degree of coma was usually
associated with a similar change in cAMP.

From the 26 patients, 133 samples

resulted in r=-.80 (p<0.0l) correlation between the grade of coma and cAMP
levels.

In addition a sampling was made of plasma cAMP in experimental and

control groups.

The plasma cAMP levels of the comatose patients did not

differ from the control group.

Therefore Fleischer (1977) concluded that

the subnormal level of CSF cAMP was probably a result of a disorder of
cAMP metabolism within the central nervous system (Fleischer; Rudman;
Fresh; Tindall, 1977, pp. 517-524).
The increase in cAMP levels initially post cerebral ischemia was
supported by Lust.

In an animal (gerbils) experimental model cAMP was

45
measured 30 minutes, 60 minutes, and two hours post unilateral common
carotid artery ligation.

"In the ischemic cerebral cortex, the cyclic

AMP levels increased about 5“fold and 8-fold when compared to controls at
0.5 and 2 hours of ligation respectively.

Thereafter, the levels of

cAMP decreased to essentially control values by 6 hours of ligation."
(Lust, 1975, p. 397)
Lust suggested that the levels of the substrate for adenylate
cyclase, ATP, could be partially responsible for the fluctuation in cAMP
during ischemia.

He suggested that perhaps the precursor pool for cAMP

was maintained in spite of a decrease in total ATP.

However, not all the

gerbils subjected to ischemia who demonstrated neurological dysfunction
were evaluated; some were dropped from the study with no further explana
tion (Lust, 1975, p. 398).
Cyclic AMP was involved in neuroendocrine secretion.

It was pro

duced with adenohypophysea1 cells and was believed to mediate the release
of thyroid-stimulating hormone (TSH) in response to the correponding hypo
thalamic thyrotropic releasing hormone (TRH) (Fleischer, and Others, 1978,
p. 651).
TRH has been located in the hypothalamus, median eminence, and
other extra-hypothalamic areas in the brain.

The wide-spread distribution

suggested that TRH in addition to functioning as a releasing hormone may
have acted as a neurotransmitter or modulator of neural activity (Abboud,
1979; Reichlin, 1978).

In fact, Fink reported phylogenetic evidence that

suggested that TRH had a role in neurotransmission which evolved before
its role as a releasing factor (1978, p. 6)
Rudman and his associates observed suprahypophysea1 hypothyroidism
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and hypogonadism regularly with patients six to seven days post-traumatic
coma.

This research team examined pituitary-hypothalamic function of

seven men, 24 to 53 years of age, who remained in a comatose state for a
minimum of two weeks post injury.

All seven men were hospitalized within

four hours in Grade III coma (deep stupor, responded with movement only
to deep pain, responded appropriately to noxious stimuli) or Grade IV (did
not respond to any stimulus, may have exhibited decerebrate or decorticate
posturing, absent corneal reflexes, retained deep tendon reflexes).

The

tool used to evaluate the level of consciousness was neither documented
nor was reference made to its reliability and validity within the text.
Four of the seven men underwent surgical procedures for evacuation of hematomas.

For the reduction of brain edema all the patients received 6 mg

dexamethasone 4x/day for a duration of 8 to 25 days.

The hormonal radio

immunoassay analysis of plasma and the analysis of cAMP in CSF was
accomplished between 0800 and 0900 every two to four days beginning on
day 6 or 7 and ending on day 17 to 33.
5 to 11 times in each patient.

The battery of tests were measured

Average values were utilized for statis-

tical analysis via the Pairwise Spearman rank-correlation coefficients.
Since all the values were not listed, it was difficult to ascertain
whether average values represented levels appropriately.

The results showed

that plasma testosterone, LH, FSH, T^, and T^ and TSH were subnormal in the
five patients who demonstrated changes in degree of coma.

With the excep

tion of TSH these reductions were directly proportional to the severity of
coma (pc.05).

Likewise, CSF cAMP was inversely related to the degree of

coma but directly related to plasma T^ and plasma testosterone,

11 was

significant to note that T^ declined to its trough of 2ug/100ml, 10 to 15

^7
days post trauma.

In three patients when deep coma persisted the levels

of T^, testosterone and CSF cAMP remained subnormal; however, in the four
patients who showed an improvement in level of consciousness a parallel
return toward normal was observed (Rudman; Fleischer; Kutner; Raggio,
1977, pp. 747-750).
The role of the steroid, dexamethasone, contributing to the hypo
thyroidism was considered,

When dexamethasone was administered to normal

subjects a decline in TSH and
levels remained unaffected.

concentrations was observed; the
TSH, T^, and

were all subnormal in the

comatose patients (Rudman; and Others, 1977, pp. 752, 753).
Although there was a temporal relationship between reduction in
CSF cAMP and hypothyroidism, the researchers did not propose causal rela
tionship since all the pituitary hormones studied were not affected (GH,
prolactin and cortisol).

One probable explanation resulted independently

from a disturbance in the function of bioactive monoamines within the
brain since these factors were known to influence the secretion of hypo
thalamic releasing factors and the concentration of CSF cAMP via a reduc
tion in adenylate cyclase (Rudman; and Others, 1977, p. 753).

Adenylate

cyclase, which is responsible for synthesis of cAMP, was under hormonal
control and was stimulated by catecholamines (Fleischer; and Others, 1978,
p. 655).

The possibility that head trauma could activate hypothalamic

peptidases capable of destroying TRH was suggested (Rudman; and Others,
1977, p. 753).

Griffiths confirmed the presence of peptidases in the

hypothalamus that inactivated TRH (1976, p. 379).
Fleischer and Rudmen expanded on their previous study to investigate
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the influence of prolonged traumatic coma on neuroendocrine secretion.
Fifteen additional comatose men were included in the study.
and methodology were essentially the same.
ence was in statistical analysis.

Criteria

The most outstanding differ

Instead of an average, mean and standard

error were recorded for each patient who had more than one battery of
measurements for a particular coma grade.

The results supported their

prior findings; plasma testosterone, LH, FSH, T^, T^ , TSH , and CSF cAMP were
all subnormal and these reductions were directly proportional to the
severity of coma (p<0.05).

In addition, in five patients with subnormal

TSH, exogenous TRH was administered to evaluate the ability of the pitui
tary gland to release TSH.

The data indicated that the adenohypophysis

of the comatose patient was not releasing TSH and gonadotropins in ade
quate amounts primarily because they were not being stimulated by endo
genous TRH and GnRH (Fleischer; and Others, 1978, p. 654).
Two patients were described in Valenta (1980) to have developed
hypopituitarism post severe head trauma with skull fracture.

Diagnoses

were made six and 12 months post accident; both patients were conscious,
oriented, ambulatory out-patients with clinical signs and symptoms of
hypopituitarism.

Laboratory results confirmed hypopituitarism which

included hypothyroidism; however, one patient had an elevated TSH in the
presence of a decreased T^.

A similar response was reported by Dzur

(1976).
Two possible mechanisms were cited to explain how hypothyroidism
could result from a hypothalamic lesion:
(2) by a lack of biologically active TSH.

(1) by a total lack of TSH or
The relatively normal
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responsiveness of the TSH to exogenous TRH in both patients implied a
hypothalamic versus pituitary lesion (Valenta; DeFeo, 1980, pp. 6l4-6l6).
Biogenic amines (i.e., dopamine) were implicated in the regulation
of pituitary hormone secretion indirectly in that they apparently con
trolled the release of hypophysiotrophic factors (Ezrin, 1978, p. 230).
In vitro, however, catecholamines directly affected adenohypophysial
hormone release.

It has been reported that the release of thyrotropin

(TSH) was stimulated by catecholamines while melanophore stimulating hor
mone (MSH) and prolactin were inhibited.

Bower reported experimental

evidence that catecholamines could both stimulate and inhibit MSH release
from the vertebrate p i tu i tary in vitro via classical adrenergic receptor
mechanisms (197^, pp. 70, 71).
"The demonstration of rich innervation of the medial basal
hypothalamus by biogenic aminergic pathways together with pharma
cologic studies of the effects of blockade and stimulations of
biogenic amine receptors in man and animals has led to the view
that hypophysiotrophic-hormone secretion is controlled by bio
genic aminergic neurons." (Reichlin, 1978, p. 244)
Kizer and others dissected bovine median eminences into eight
subdivisions, assayed each area for a variety of putative neurotrans
mitters, catalytic enzymes and hypothalamic releasing hormones.

"It was

reasoned that any heterogenity in the relative distributions of these
compounds might permit some conclusions as to which specific neurotrans
mitters might be involved in central neuroendocrine regulation at the
level of the median eminence." (Kizer; Palkovitis; Tappaz; Kebabian;
Brownstein, 1976, pp. 685-686)

A positive correlation was found between

the distributions of TRH and LHRH, and dopamine and acetylcholine.

The

strong association in distribution suggested that the regulation of these
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two releasing hormones may have involved an interaction with dopamine,
acetylcholine and the peptidergic neurons at the levels of the median
eminence.

The results supported previous proposals that dopamine regu

lated releasing factor secretion in the external layer of the median
eminence (Kizer; and Others, 1976, p. 692).
Evaluation of the concentration of dopamine post head injury has
not demonstrated consistent results.

The differences appeared to be

related to the duration of the ischemia and the time interval post
ischemic injury, as well as the variety of human and animal models
employed.
To date, methods utilizing human subjects to clarify the role of
brain biogenic amines in severe head trauma have been derived from
measurements of changes in the concentration of catecholamine metabolites
within the cerebrospinal fluid.

Neurotransmitters were usually enzyma

tically degraded before they entered the CSF (Moskowitz; Wartman, 1975,
p. 277).

Specifically for the purpose of this review, in the CSF the

concentration of homovanillic acid (HVA), the metabolite of dopamine
degradation, reflected the concentration of cerebral dopamine.
Yates and others studied amine metabolite concentration in cere
brospinal fluid of nine patients comatose as a result of acute head
injury and six patients comatose as a result of a cerebrovascular acci
dent or tumoi—acute coma versus chronic coma.

Serial samples were taken

for seven days and monoamine metabolites measured f1uoremetrically.
Since similar metabolite concentrations were found in both the acute and
chronic, the results did not support the hypothesis that damage to the
aminergic cell bodies was a feature of coma associated with acute head
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i njury.

In the five patients who died there was no significant change

in HVA concentration.

Of the 10 patients who survived, eight recovered

without changes in the metabolite levels.

The coma state progressed in

two patients with a concomitant rise in HVA.

The increase was proposed

to be related to specific injury of the nigrostriata1 system known to
contain dopaminergic terminals (Yates; Tsementzis; Wilson, 1979, pp. 887891).
The previous results were in sharp contrast to those of Bareggi
and others.

He demonstrated a reduction in HVA with no change in the 5~

hydroxyindol-acetic acid (HIAA), the metabolite of serotonin,

The result

of this was a significantly higher ratio of 5-HIAA/HVA (p<0.00l) in 10
patients after severe head injury (Bareggi; Porta; Selenati; Assael; Calder i n i; Col 1 ice; Rossando; Morsel 1 i , 1975, pp. 528-5^4) .

The most ou t stand-

Ing difference in methodology was related to the interval post acute coma.
Yates (1979) observed patients shortly after the acute cerebral injury,
whereas Bareggi and others (l975 , p. 5^0) fol1 owed patients9 to 60 days
post injury.

In research on cerebral neurotransmitter levels performed

by Vecht it was found that dopamine via the direct measurements of HVA
had decreased depending on the duration of unconsciousness but indepen
dent 1 y of state of consciousness at the time of examination (197^, p. 77).
Bareggi and his associates hypothesized that increased intraven
tricular pressure and severe cerebral edema post trauma could damage the
surrounding areas and

particularly the basal ganglia--the location of

dopamine containing nerve terminals.

Then after the acute stage ter

minated, residual Injury to dopaminergic terminals persisted and the
inadequate dopaminergic stimulation was responsible for the low HVA
levels (Bareggi, and Others, 1975, p. 5^+0).
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Huger and Patrick utilized rats subjected to the most prevalent
form of head injury, acceleration-deceleration.

A sham group and control

group were used to rule out the neurochemical effects of stress.

Dopa

mine, measured f1uorometrically, significantly increased in the concussive
head injured rats immediately post-trauma.

Levels of dopamine in the

medulla-pons increased after five minutes and in the midbrain-hypotha1amus after 15 minutes and one hour after cerebral injury norepinephrine
synthesis rates also increased, but to lower levels than the rise in the
sham group.

These results differed from those of de la Torre (197^0 and

Osterholm (197*0 both of whom used spinal cord trauma models (Huger;
Patrick, 1979, pp. 89-94).

Previously, in direct contrast to Huger and

Patrick's findings, Lust demonstrated a spectrophotof1uorometrica11y
measured reduction in dopamine evident after 30 minutes of ischemia in
duced in gerbils via common carotid artery ligation.

He proposed that

the decrease was a consequence of oxygen limiting the biosynthetic
enzymes (Lust, 1975, p. 397).
Zervas and his associates examined the neurochemical effects of
experimental vascular lesions.

He demonstrated that ligature of the middle

cerebral artery in monkeys or of the common carotid artery in gerbils
caused a profound (p<0.02) decrease in brain dopamine in three parts of
the cerebrum known to receive dopaminergic projections.

Among sham operated

animals in which the common carotid artery was exposed, but not ligatured,
brain dopamine was unchanged in all regions.

Norepinephrine concentrations,

on the other hand, were not dissimilar to the control.

One mechanism pro

posed for the difference was greater susceptibility of dopaminergic neurons
to anoxia.

"Dopamine liberated from infarcted or severely ischemic neurons

could diffuse beyond synaptic clefts and interact with intracerebral blood
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vessels, glia, or as false neurotransmitter with neurons that do not
normally receive dopaminergic inputs.

Since the inactivation of dopa

mine by oxidative deamination and by re-uptake into presynaptic neurons
both require oxygen, the physiological effects of any dopamine released
within ischemic areas might be expected to be potentiated." (Zervas;
Hori; Negora; Wurtman; Larin; Lavyne, 197^, p. 284)
Lavyne and others supported the results of Zervas.
subjected to uni1ateral common carotid ligation.

Gerbi1s were

Dopamine levels in the

ipsi lateral cerebral hemispheres contained less than half as much dopa
mine as the contralateral hemispheres (p<0.00l) in those animals with
clinical signs of cerebral infarction.

Only about 50 percent of the

gerbi Is were symptomatic of neurologic dysfunction.

No explanation for

the lack of symptomatology in the other 50 percent subjected to the same
procedure was provided.

Although total norepinephrine was also reduced

i psi1atera11y, specific brain regions known to contain dopaminergic
neurons exhibited no change in norepinephrine when compared to the contra
lateral side.

In addition, this study introduced radioactively labeled

dopamine (H -dopamine) into the brain four hours prior to ligation.
greater reduction of H

A

dopamine suggested that brain catecholamines fall

because they are released from monoaminergic brain neurons and not simply
because catecholamine synthesis is impaired.

The concentration of H 3

metabolites was only reduced in pools containing dopaminergic terminals
and not ipsilateral to the lesion; this finding indicated that neurons
subjected to severe cerebral ischemia were unable to carry out oxidative
deamination at normal rates (Lavyne; Moslowitz; Larin; Zervas; Wurtman,
1975, pp. 483-485).
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Dopamine and its metabolites were known to modify vascular tone;
hence there was a possibility that brain blood flow was altered by the
release of relatively large amounts of these vasoactive substances
immediately after injury.

This monoamine neurotransmitter may have

acted locally to extend the tissue injury and the pathophysiologic
sequelae of acute brain injury—the initial ischemic-anoxic insult
(Zervas; and Others, 1974; Lavyne; and Others, 1975).

The Glasgow Coma Scale

Many conditions may be associated with coma and other altered
states of consciousness.

Assessments of the patient's status were

usually performed by the medical and nursing staffs.

Of primary con

cern in determining improvement or deterioration in the acute stage of
these conditions was the assessment of the patient's
ness as well as the duration of coma.

level of conscious

This presented a major concern in

evaluating the patient clinically and predictively, especially in re
gard to the final outcome.

It was extremely important to assess the

changes in the patient's altered state of consciousness with accuracy
and reliability.

Teasdale and Jennett (1974) developed the Glasgow Coma

Scale (GCS) to provide a system for clearly recording identified res
ponses in the following three areas:
and (3) verbal response.

(l) eye opening; (2) motor response;

Each area was evaluated independently and the

behavior of the unconscious person was ranked in terms of degree of dys
function (see Appendix D).
The behaviors within each area of responsiveness were assigned
numbers with the best (or maximal) responses having the highest numbers.
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The GCS total score ranges from 15 to 3, divided in the following manner:
4 was the highest score in assessing eye signs, ranging from spontaneous
to none; 5 was the highest score for maximal verbal responses, ranging
from oriented to no verbal reaction; 6 was the highest score for deter
mining maximal motor response ranging from obeying commands to no res
ponse (Teasdale; Jennett, 1974, pp. 81-84).
Content and face validity relating to the GCS were established
by Teasdale and Jennett (1974).

To determine the reliability of the GCS

several studies were conducted.

Braskman and others conducted a study

to compare how different observers assessed motor response.
a high interobserver agreement (p>0.88) in this area.

They found

The agreement

rates were similar for experienced and nonexperienced observers.
also consistent for doctors and nurses as well.

It was

The authors concluded

that "a reliable assessment may be obtained after a relatively brief
period of instruction" in the use of the GCS (1977, p. 105).
By means of the GCS, Teasdale and others (1978, pp. 603-810)
conducted a three-phase investigation of interobserver variability.

The

observers in each phase consisted of a mixed group which included nurses,
neurosurgeons, surgical trainees and house officers.
The first investigation compared interobserved disagreement
rates on various methods and grading systems, including the GCS, In the
assessment of head injury patients,

It was found that the disagreement

about limb responses on the GCS scale were distinctly less (0.109) than
those on the hierarchical motor abnormality scale (0.176).
In the second investigation the participants, in contrast to
those in the first investigation, were given a set of standard definitions
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derived from the published descriptions of the GCS (Teasdale; Jennett,
1974, pp. 81-84).

Patients were assessed on two successive days and the

interobserver disagreement rates were reduced in the area of eye opening
from 0.143 to 0.089.

This was considered to be related to the standard

definitions (Teasdale; Jennett, 1974) which were supplied in this investi
gation.

Interobserver disagreement rates as related to verbal response

occurred at similar rates in both investigations.

The majority of the

patients in the second phase gave some verbal responses which may have
masked any beneficial effect resulting from the prescribed definitions.
In evaluating the observations in regard to motor response it was
found that responses elicited by supraorbital pressure were more liable
to disagreement than responses to fingertip stimulation (p<0.01 Wilcoxon
test).

Whether supraorbital or fingertip stimulation was used, confusion

about normal or abnormal flexion caused a major part of the interobserver
disagreement rate.

When using the GCS the observers were advised to

initially apply fingertip stimulation and list the best response elicited
in either arm to the stimulus.
disagreement rate.

This further reduced the interobserver

The compressed scale for best motor response, where

no distinction was made between types of flexion response, reduced inter
observer disagreement rates on combined two-day observations from 0.081
to 0.055.

The above results were significantly lower than for either eye

opening (p<0.001 Wilcoxon test) or verbal responsiveness (p<0.02 Wilcoxon
test) .

On the basis of total GCS score (reduced scale) the disagreement

was only 0.076, which was half the variability found in the first investi
gation, considering the overall assessments of impaired consciousness.
In the third investigation a film was used "to study the varia
bility of interpretations of motor responsiveness with alternative
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descriptive systems." (Teasdale, and Others, 1978, p. 606)

The partici

pants in this phase included,in addition to nurses, trainees and
specialists as well as a group of clinicians from academic hospitals in
The Netherlands and North America.

This group provided a range of ob

servers with various backgrounds and different experiences and levels of
proficiency in terms of education as well as language.

Before the film

was presented to the participants, they were given definitions of
responses as in phase 2 and were instructed to record the response
elicited to supraorbital and fingertip pressure for each limb.

Using

the film eliminated variations in the examination techniques and in
creased the reproducibility of the observations.

The patient groups were

closely comparable in terms of frequency with which the various motor
responses occurred.
The observations of responses to supraorbital stimulations were
more consistent in this phase, indicating that differences in amount of
pressure applied by the various observers were the cause of the higher
interobserver disagreement rates in the earlier investigation.

The ob

servers from Glasgow, including foreign graduates working in Glasgow,
had lower disagreement rates (0.031 to 0.013) than the United States
(0.06A) and The Netherlands (0.087), indicating that "lack of familiarity
with the scale was accompanied by an increase in variability." (Teasdale,
and Others, 1978, p. 607)
Thus all three investigations indicated increased reliability of
the GCS as compared to some other descriptive measurements.

However, as

with all clinical judgments, there was some degree of variability with
the GCS.
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Using the data from the second phase the investigators determined
how the consensus of the patient's total coma scores were distributed.
It was found that the distribution peaked sharply around the consensus,
and Table 1 provides an estimate of the confidence with which a differ
ence between two observers' findings may have been taken to indicate a
"real" clinical difference rather than having been a reflection of inter
observer variability.

There was a 33 percent chance that a change of only

one in the coma scale score could be due to interobserver variability.
However, if the change in either direction is greater than one, it is
almost 90 percent certain that this reflects a "real" change or difference.
Furthermore, the more profoundly consciousness was impaired, the more
reliable an observed change; in this circumstance, the overall score comes
to depend mainly upon motor responsiveness, which was the most consistent
of the three components of the scale (Teasdale, and Others, 1978, p. 609).

Table 1
Distribution of Observations Around Consensus:
18 Observers Assessing Coma Scale Total in
10 Patients on Successive Days
-A
Number of
Observations

0

-3
7

-2
21

-1
61

Percentage
0 2.1
6. 3 18.3
(Teasdale, and Others, 1978, p. 6087

Consensus
175
53.8

+1

+2

+3

53

7

b

1

1 5.9

2. 1

1.2

0.3

In this study the researchers did not "attempt to train observers
for a high pitch of consistency since their concern was to achieve a
realistic assessment of the reliability of observations made during the
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course of ordinary clinical practice." (leasdale, and Others, 1978, p.
609)

It was found that the disagreement between rates was further re

duced when computing intraobserver variability (discrepancies between
an observer's first and second assessments).

Thus when the GCS was put

to practical use in the clinical situation and a set of consistent
observations was obtained by various observers or a clinician had made
repeated assessments of a patient, "the significance that can be
attached to any change is enhanced." (leasdale, and Others, 1978, p.
609)
The GCS has been described in nursing literature as a valuable
tool used as an integral part of the neurological assessments which
were made during the intensive care provided for patients experiencing
altered levels of consciousness (Teasdale, 1975, pp. 91^-915; Teasdale,
and Others, 1975, pp. 972-973; Phipps, and Others, 1979, p. 502; Rimel,
1979, pp. 148-155).
Several studies described in the literature used the GCS as an
instrument for making assessments of comatose patients who experienced
traumatic as well as nontraumatic coma.

The scale was used as a basis

for determining improvement or deterioration in the patient's condition.
It was also used to compare medical regimens in terms of outcome for
their predictive value (Jennett; Bond, 1975, pp. 480-484; Teasdale;
Jennett, 1976, pp. 45_55; Jennett; Teasdale, 1977, pp. 878-881 ; Bates,
and Others, 1977, pp. 211-220; Jennett, and Others, 1977, pp. 291-298;
Langfitt, 1978, pp. 673~678; Lewinn;

Dimanescu,

1978, pp. 156-157;

Bruce, and Others, 1978, pp. 254-269; Buonaguidi, and Others, 1979,
pp. 470-473).
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Nursing Interventions

In the clinical area, one of the most demanding and challenging
situations a nurse encountered was caring for the patient with altered
consciousness.

The unconscious patient must rely on the proficiency

and expert decisions of the nurse who because of her role spends large
amounts of time with the patient.

Since the patient was unable to give

valid subjective cues, care must be based on skillful assessments and
judgments which have their basis in these assessments (Phipps, and
Others, 1979, p. 500).
Literature in the field of nursing consistently identified cer
tain assessments which the nurse should make when caring for a patient
with a problem of the central nervous system.

These assessments were

made in order to identify and report early evidence of any actual or
potential impending deterioration in the patient's condition.
have been described previously.

These

Medical technology has made many

advances in the area of patient monitoring.

This has been done by

using various machines which allow more sophisticated data to be ob
tained about patients' physiological states.

When information was

collected about the integrated function of the brain through the
assessment of conscious level, "a record of nurses

observations is

greatly superior to anything that can be produced by connecting the
patient to a machine." (Teasdale, 1975, p. 91*0
A review primarily of nursing texts and published articles as
they relate to recommended care of the comatose patient was compiled
in Table 2.

It was commonly believed that the sense of hearing was

Table 2
Published Recommended Care of the Unconscious Patient
■I'W K.'P-1-fJ*

Aiillior (5)______

Klnlzel (1971)
(1977)

Shi I (h,
Geimaln,
Kips (1971)

Mat honey, Nolan
Hogan, Griffin
(1972)

El Inlo'iy
of Coma

Pliyslcal and
Preventive Care

General
wl th
sped f les
menIluned

Yes

General
sped I les

Yes

General

fteference In
Sleep Wakefulnesi

Psychological Care
Yes

Aiousal Wcglinen

Talking to may help to
orient and bring to
consciousness sooner

long 1 erin
Care
Discussed

levels of
Consc Ionsuess

ProynosIs
of tEG Sloijcs

No

Yes

Yes

No

Cyclo

(p. 376).

Yes

"Because the patient
does not respond. It
cannot be assumed that
he docs not hear, think,
and feel...." Explain
care. "Some patients
with neurologic dis
orders begin first to
(hake contact with the
outside world In res
ponse to talk directed
to them when they ap
pear to be entirely
unresponsive." (p. 390)

No

No

Some

Yes

No

Understanding and ac
ceptance of patient (p.

None

No

No

Yes

No

No

No

Sot ne

Yes

No

Some

No

No

No

Yes

No

No

No

No

No

Yes

No

183).

Baiher, Stokes ,
Somewhat,
Billings (1973) mos 11y
general

Yes

Must communicate as
though he can hear—
nurse must converse
with and keep Infoimcd
(p.

HI ukliouse
(1973)

ltd a ted to
cianlocerebral
l rauiiia

lludak , Gallo
lohr (1973)

General,
spec Ifles
iien! loned

Yes

Some

179).

ON

Table 2, continued

Author(s)
Luckniau s
Sotensen (19/k)

Etlology
of Coowi
General

Physical and
Preventive Care
Yes

Psyclwloglcal Care

Arousal Itcglinen

Explains frequent
Reorientation as patient
testing to both patient regains consciousness.
and family (p. 3*10).

lernt
Care

Sleep Wakefulness
Cycles

111 scusseJ

Levels of
Consciousness

PrognonIs
of_IEG Stages

No

Yes

Yes

Ho

Swift (I971*)

Related to
head
Injury

Yes

No

No

No

Yes

Yes

No

Belaud, Passos
(1975)

General
with
sped f les

Yes

Precede all procedures
with qulet, concise
description. Physical
environment kept free
of disturbing stimuli
(p. 261.).

No

Ills sleeping pat
terns are disturbed.

Some

Yes

Mo

Di tinner,
Suddarth (1975)

General
with
sped f les

Yes

No

No

No

Some

Yes

No

Shafer, Sawyer, General
with
MrCluskcy, Beck
sped f Ic
Phipps (1975)
examples

Yes

Must make provision for
meeting patients' physi
cal and spiritual needs
and families' emotional
and spiritual needs.
Explain to patleot what
doing, la Ik as If the
patient can hear (p.
187).

No .

No

Some

Yes

No

Me 11 re.;
General,
AbdelInh;
some
Kltchell (1976) spec IfIcs

Yes

No

Ho

No

Yes

No

Very little.

CTs
ro

Table 2, continued

Autlior (s)

ftloloyy
of Coma

Hoi del,
r.lbllu,
Wagner (1976)

Genera I
with some
sped f les

Yes

Prevent discussion of
condition within hear
ing, Talk to patient.
Tactile contact Is often
reassuring to the un
conscious patient.
Need for conversation,
pleasant surroundings
and adequate stimulation
(p. 280).

1sthncho (1976)

Geneial
with
examples

Yes

Very little.

Reality orientation
when confused (p, 591).

Pnrchese (1977)

General
with some
sped f les

Yes.

LIttle.

"Hearing Is the first
sense to return when a
patient begins lo sur
face from unconsclouness
and a familiar voice may
be particularly stimu
lating although there is
no outward sign from the
patient." (p. 212)

Adams (1977)

Yes

Pliyslcal and
Preventive Care

Yes

Psycliologlcal Care

Arousal Regimen__
No

Patient may be cogni
"Periodically orient
zant of his surround
patient to what Is going
ings. Can recall
on around him." (p. 2?)
details of care while
supposedly unconscious.
"Treat every comatose
patient as you would a
conscious one." (p. 27)
Explain procedures.

**'Reference lo
Sleep Wakefulness
Cycles

Lony feim
Care
Discussed

levels of
Consclousness

ProynosIs
of EfG Stnyes

No

Yes

Yes

No

No

Yes

Yes

No

No

Yes

Yes

No

ON

Table 2, continued

Antjtor (s)_
Howe (197/)

lludak, lohr,

El lnlo<jy
of Coma

Yes

rhyslcal and
Preventive Cate

TTmuTT erm

Arousal Regimen

Cnre
0Iscussed

levels of
Consc Ionsness

PrognosIs
of |E)S Stages

No

Ho

Sonic

Yes

Ho

No

No

Yes

No

No

No

Mo

Yes

"Patient aware of sur
roundings while unres
ponsive, neurologic
function pertaining to
expression and compre
hension are iclated but
not Identical. Respect
for the patient's
humanity." (pp. IkS"
l><6)

General

Yes

"The probability that
Direct conversation to
some unres|K>nslve
him not about him. Use
patients are also uncon of short, frequent,
scions Is very likely. meaningful Input—music,
However, In view of the favorite radio station,
current lack of ability brief explanation of
to make such an assess nursing actions. Use of
ment, the only logical calendar and clock (p.
approach for nurses to *120).
take Is that no pat lent
Js unconscious. From
that assumption the
care required Is the
same as that needed hy
the patient wlth an
intact communication
process." (p. 6l) "All
senses should be con
sidered rather than jusi
hearing." (p. 62)

Head
t rauma

Yes
Resplratory

r„illo 09/7)

Hakow (19/9)

Psycliologlcal Care__

Relercnre to
Sleep Wokefulnens
Cycles

No

No

No

ON

-t-

Table 2, continued
Etlology
of Cotna

Physical nod
Preventive Cate

Psycliologlcal Care

Jones (1979)

Head
Injury

Not
Sped f leal ly

Not
Sped f leal ly

Par sons-Smlth
(1979)

Acute
Cerebral
Stroke

Yes--use of dexaiicthasono early In
treatment of
stroke. Plea for
Intensive nursing
and medical care.

No

Aulltor js)____

* "KrTci'fliiCfTTn
S1a«I> Wakefulness
Cycles

long TeTm
Cate
Discussed

No

No

Ho

Ho

Arousal Hcglmen__

levels of
Consciousness^

PrognosIs
of CEG Stages

Yes

Yes, using the
Glasgow Coma
Scale. Dis
cusses problems
wl th use:
swollen eyes;
intobatIon,
f raclures,
curare drugs,
etc. Galvest on
Orientation S
Amnesia Test
(GOAT).

"lire gieatesl
recovery Is
noled In the b•norith period
following In
jury, and that
after that lime
Improvement Is
very rarely
sufficient lo
move a patlcnl
lo a higher
category than
that In which
he Is found at
6 months. Hof
alI author(ties
agree com
pletely, how •
ever." (p. 19b)

No

Glasgow Coma
Scale

No

ON
vn

Table 2, continued

Author ($)__

Cl loloqy
of Coma_

Physical end
Preventive Care
Yes , In detaiI

Pemberton (1979)

_ Psychological Core__

Arousal Regimen

"To see the patient as
a whole person with
physical, psychological
and spiritual needs—is
to see the need for a
team approach to work
towards his recovery."
"The nurse must remem
ber that he Is unable
to conoumlcate but Is
likely lo hear and
understand what Is said
(unless there Is damage
to the auditory or
speech centers In the
cortex.)"

"(a) stimulate the
patient by talklny nor
mally to him; (b) ex
plain all procedures
before glvlny physical
care; (c) use tactile
senses to convey
security to the patient;
(d) observe the pat I ent'rresponses."

Refctence lo
Sleep Wakefulness
__ Cycles____
"Sleep nnd rest
are necessary to
restore mind and
body, and the nurse
must he ahlc to
differentiate sleep
from unconsclousness, Knowledge of
the pat lent's nor
mal sleep pattern
may be useful, as
an assessment of
the result of con
tinual disturbance
of the patient may
show detriment to
his recovery, . . .
marked psychological
changes and mus
cular weakness re
sult f root s I eep
deprivation. The
writer holds the
view that continual
disturbance of the
unconscious patient
can be detrimental
lo his recovery."

LolHjTcilH
Care
01 sctisscd

Levels of
Consciousness

No

Yes

TioynuiIs
of
tin

(p. *3)
Rlmel; Jane
Edlich (1979a)

It I me I; Jane
Ed Itch (1979b)

T raiima

Yes

No

No

No

Mo

Glasgow Coma
Scale

T ranmo

No

No

No

No

No

Glasgow Coma
Scale

No

Some data relatIve to head
In)ury wlth
overnight stay
vs. longer
hospltalI ra
tion.

ON
Os

Table 2, continued

Aul Itor (s)

EtIn logy
of Coma

Pitysleal and
Preventive Care

Psychological Care

Arousal Regimen

Referrr»c« to
Sleep Wakefulnesn
Cycles

Long Term
Care
Discussed

levels of
Consciousness

Prognosis
of EEC Stages

Slgslte; Plum
(1979)

(leneral

Yes

No

Ho

No

No

Yes

No

funier (1979)

Any tiling
Cans log
Increased

Yes

No

No

No

No

Yes

No

(lend
Injury

Yes

No

No

No

No

Yes

Di tinner;
Suddarth (1980)

(iencral

Yes

"Speak softly to pa
tient, calling him by
name." "Touch him as
gently as possible."
(p. Il9»i)

No

No

Yes

Yes

Clifton; Grossman; Mnkela;
Miner; Handel;
Sadlm (1980)

Closed
Head
Injuiy

Only to Indicate
treatment given.

Ho

No

No

Some

ICP
lyson; RIntel;
Winn; Butler;
Jane (1979)

George (1980)

luckmnu;
Sorensen (1980)

Some mention.

No

Glasgow Coma
Scale (CCS)

Patient s wl I It a
CCS of 8 or
less after ex
cluding those
who met the
criteria for
brain death at
or soon alter
admission had a
mortality of
29t. There was
a 10% mor tnl11 y
for those sur
viving the
fit st AS him is.

Head
Injuiy

Yes

Orient ns to time and
place.

No

No

No

Yes

No

General

Yes

Remember patient may
hear and tench the
family this (p. 5*• 0).

No

Mo

Yes

Yes

No
ON
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the last to be lost (Shafer, and Others, 1975, p. 137; Phipps, and
Others, 1979, p- 504) and the first to return (Kintzel, 1977; Purchese,
1977, p. 212).

Howe (1977) stated that patients may have been aware

of surroundings while unresponsive, and he placed emphasis on the fact
that "neurologic functions pertaining to expression and comprehension
are related, but not identical." (Howe, 1977, p. 1^5)
In describing the care of the comatose patient, several authors
stressed talking to the unresponsive person and explaining procedures
and tests (Smith, and Others, 1971, p* ^30; Barber, and Others, 1973,
p. 179; Luckman; Sorensen, 197^, p. ^+30; Beland; Passes, 1975, p. 264;
Shafer, and Others, 1975, p. 187; Jones, and Others, 1978, p. 1127).
Conversation concerning the comtose patient's condition should be con
ducted in the same manner as in the care of any other patient (Moidel,
and Others, 1976, p. 280; Conway, 1978, p. 225; Phipps, and Others,
1979, p. 504).

The surrounding atmosphere should be made pleasant,

optimistic and hopeful, and it should contain adequate stimulation
(Moidel, 1976, p. 280; Phipps, and Others, 1979, p. 504) with considera
tion, however, to avoidance of disturbing stimuli (Beland; Passes, 1975,
p. 264).
f i c i a 1.

Phipps and others (1979) stated that soft music may be beneThe same authors further declared "that positive and hopeful

remarks made in the patient's presence may give the patient motivation
to struggle back to consciousness." (Phipps, and Others, 1979, P* 504)
Kintzel, when describing the care of the unconscious patient, made the
following statement:

'Talking to the patient may help orient and bring

him back to a state of consciousness sooner.

Often the patient is aware

of voices and words, but unable to respond." (Kintzel, 1977, p. 667)

70
Emphasis on the therapeutic effect of touch in the care of the
comatose patient was recommended by several authors (Moidel, and Others,
1976, p. 180; Phipps, and Others, 1979, p. 504).

McCorkle conducted a

study to determine the effects of touch on the seriously ill patient.
Touch in this study was defined as "gentle physical contact made by the
investigator's hand at the patient's wrist during the entire interaction
with an increase in the pressure at the beginning of each one of the
questions asked by the investigator" (197**, p. 126)

The sample consisted

of 60 seriously ill patients with ages ranging from 20 to 64 and from
Western cultural backgrounds.

Patients who had neurological involvement.

signs of sensory deprivation, or sensory deficits were excluded.

The

patient had to have one arm free of intravenous infusions, dressings,
burns, severe tenderness and bruising so that the investigator could
touch the patient's wrist.
The criterion variable in this study was measured in terms of an
increase in the number of positive acceptance responses.

Analysis of

the data using the Kolmogarov-Smirnov two-sample test indicated that "a
significantly greater number of patients in the experimental group
responded positively with facial expressions and a significantly greater
number of control patients responded negatively with their facial expres
sions." (McCorkle, 1974, p. 128)
When Bales

interaction process analysis was used and results com-

bined with the responses in total positive, neutral and negative reactions,
significantly more experimental subjects responded positively--93.3 percent versus 70 percent in the control group.

Only five patients in the

experimental group and two in the control group were on cardiac monitors,
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but no significant change in cardiac rate and rhythm were seen in either
group.

Thus the behavior interaction work sheet proved ineffective in

measuring patients' positive or negative responses in this area (McCorkle,
1974, pp. 125-132).
Two articles reviewed were written by nurses (Thomson, "1973;
Wilkinson, 1978) who had experienced serious life-threatening illnesses
including altered levels of consciousness.

Thomson, one of these nurses,

makes the following statement in regard to her care:

'A11 I wanted was

for one of them to stand by my bed and talk with me to help the time go
faster." (1973, p. 268)

When describing the early hours after her brain

injury, Wilkinson remarked,"! had a tremendous longing for someone to
touch my hand, an explanation, anything to stop me from drifting in
space," and "at last I was being talked to instead of about." (1978, p.
1493)
A study conducted by Strover and Zeiger investigated functional
recovery and correlated it with the duration of coma in children and
teenagers suffering from head injury.

The sample consisted of 48 sub

jects ranging in age from 2 to 19 years who had been in coma for more
than seven days.

Forty-six patients survived at least two years.

In a

discussion of the findings, the authors made the following statement:
"During the first three months of coma following severe head injury there
seems to be no definite correlation between the duration of coma and
functional recovery in our patients." (1976, p. 204)

Little difference

was found in functional recovery of patients in coma up to a month as
compared to comatose patients whose comas lasted two or three months.
The authors developed their own scale for describing functional recovery
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which was based on "independent ambulation with or without equipment,
but [patient] still requires supervision in activities of daily living."
(Stover; Zeiger, 1976, p. 202)

The scale ranged upward in additional

steps with the highest being preinjury functional level.

The authors

concluded that even in patients under 20 years of age, recovery to pre
injury levels was unlikely if coma had lasted more than seven days.
"However, the relatively good prognosis for attaining functional inde
pendence following coma of even up to three months duration suggests an
aggressive rehabilitation program should be instituted early to prevent
complications often encountered in delayed rehabilitation efforts."
(Stover; Zeiger, 1976, p. 205)
The only article found which related to this present study was the
preliminary report of a pilot study conducted by LeWinn and Dimanescu
(1978).

The sample consisted of 16 patients in severe coma, with ages

ranging widely from four to 80 years with the mean age of 22.

The func-

tional evaluations of the patient were performed by using the GCS (see
Appendix D) , and the total score ranged from 3 to 5.
The medical diagnoses of the causes of the comatose state were as
follows:

head injury in 10 patients, hypoxia in four, and brain tumor

with prolonged postoperative unconsciousness in two.

Each patient1s

neurological function was assessed within the first six hours after the
onset of coma, and patients were evaluated daily therafter.

An environ-

mental enrichment program developed by the Institutes for the Achievement
of Human Potential

(lAHP) was initiated within 12 to 24 hours after ad-

mission to the hospital.

However, for two patients who experienced pro

longed postoperative unconsciousness, the program was not started until
10 to 14 days after surgery.
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The followup in this study ranged from a few days to 10 months.
No deaths occurred among the 16.

Twelve patients regained functional

independence, eight of whom regained their pre-illness level and did not
experience any noticeable impairments.

The other four patients con-

tinued to experience some focal physical deficit or maladaptive behavior,
but showed progressive improvement.

Two patients remained in institu-

tions because of severe physical handicaps and the fact that they did
not have any family who could care for them.

However, they were mentally

alert.
A comparable group consisting of 14 consecutive patients with
GCS scores in the 3“5 range, who had been admitted the previous 12 months,
showed a death rate of 79 percent (11 died).

These patients did not re

ceive the IAHP environmental enrichment program.
Unfortunately limited information was available concerning dura
tion of coma in the experimental group, and in regard to criteria for
matching of groups, such as age, sex, duration of coma and diagnosis
(LeWinn; Dimanescu, 1978, pp. 156-157).
LeWinn (1976), in a statement to the parents of the young patient
in coma (see Appendix E), regarded coma as a state of unconsciousness
from which the patient had not yet been aroused.

LeWinn, Director of

the Institute for Clinical Investigation of the IAHP, believed that
deliberate and specific efforts must be made at the earliest possible
moment to help the patient achieve arousal.

The author stated his con-

viction that the comatose patient could not be thought of as having
irreversible loss of brain function unless prolonged, intensive, carefully
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organized efforts directed toward achieving arousal in the patient have
failed.
The program developed at IAHP consisted of stimuli directed at
activating the senses of taste, smell, vision, hearing and touch.

The

stimuli presented to the comatose patient during neurological assessment
did not possess adequate intensity and duration to activate impaired
mechanisms of the brain.

The same stimuli under normal conditions caused

arousal, and therefore the comatose patient was in a state of serious
environmental deprivation.

Summary

A collective review of the literature associated with the
reticular activating system, coma, consciousness, factors affecting
coma, prognosis of coma, biochemical changes in coma, the Glasgow Coma
Ssale, and nursing interventions was presented.

The literature reviewed

provided a foundation for the development of this research project and
supported the validity of the following questions:

(1) What were the

effects of systematic orienting stimuli (SOS) on levels of coma as
measured by the Glasgow Coma Scale (GCS); (2) What were the effects of
SOS on levels of coma as measured by serum thyroxine (T^) and serum
dopamine levels; and (3) Were serum thyroxine and serum dopamine levels
predictive of coma recovery outcome?

Chapter 3

RESEARCH METHODS

This study was an integral part of a larger on-going research
study entitled "Polygraphic Patterns in Neurological Dysfunction."
Research design and direction were provided by Evelyn Elwel1, D.N.Sc.,
and Annette Ross, R.N., M.S., principal investigator and co-investiga
tor respectively.

In addition to this project, two master's theses

evolved from their overall objective of investigating the effect of
orienting stimuli on comatose patients.
In the master research plan and all substudies the independent
variable of orienting stimuli remained constant.

Serial polysomnograms

were accomplished and analyzed as the dependent variable in the overall
study by the principal investigator.

The common dependent variable

among all the studies was the neurological assessment of the level of
arousal as measured by the Glasgow Coma Scale.

Clinical electroencephalo

grams (EEG) were descriptively analyzed as a dependent variable in the
two theses (Muderspach; Swanson, 1980; Sayler, 1981).

The original

dependent variable in this portion of the study was serum thyroxine (T^)
1evels.

Although reference in this and subsequent chapters was made to

the electroencephalograms, the reader Is referred to the specific theses
for descriptive analysis.
The patient samples for this portion of the research were obtained
in conjunction with the three peer researchers.

The first study conducted

by Muderspach and Swanson (1980) consisted of four comatose patients (A-D),
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all of whom received systematic orienting stimuli (SOS) from the nurse
researchers.

The second study by Sayler (1981) incorporated one coma-

tose patient (E) who was the recipient of planned SOS and one comatose
patient (F) who was not.

Coupling these samples resulted in five

clinical trial patients and one control patient.

However, as was

explained later in this chapter and in Chapter 4, the intended control
patient (F)

received intensive reorienting stimuli from his mother;

thus the data from all six patients were analyzed together.

Design, Sample, and Setting

This descriptive study was an initial clinical trial for a quasiexperimental study.

The sample was a purposive sample which consisted

of those patients who became comatose and met the sample criteria within
the time frame of the study.

Patients studied were hospitalized at a

538-bed university medical center.

All had been comatose for at least

six hours.
Patients admitted to this study scored below 8 on the Glasgow
Coma Sea 1e (GCS).

The lowest possible score was 3; the highest was 15.

In Jennett and Teasdale's (1979) series of 1000 patients,
only to exist in a severely disabled state,

30 survived

Other authors found the

percentage surviving (29 percent) higher in those with scores below 8,
but it is unclear how long they remained in coma.

Patients who had GCS

scores of 3 to 8 on initial examination in the emergency room and then
improved within the first 48 hours were rarely among those who subse
quently deteriorated in 124 cases studied by Clifton, Grossman, Makela,
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Miner, Handel, and Sadleu (1980).

On the other hand, these authors

stated that most patients with scores of 3 to 4 died within 48 hours,
and those with scores of 8 or less accounted for 95 percent of the
deaths of 558 admitted to the emergency room (Clifton, and others, 1980,
p. 613).

Of the 124 patients in their total patient group Clifton's

team studied 54 who had scores below CCS 8 who lived beyond 48 hours
but did not awaken prior to 48 hours.

Of these patients they stated

that, although the injuries were severe, they "represent those who
appear to have the potential for salvage and consume the majority of
clinical resources." (Clifton, and Others, 1980, p. 613)
The acuity and physiological complexity of the patients involved
and the concomitant intensity and variety of care they necessitated pro
duced many confounding variables.

Although not controlled in this

study, some of these biochemical and biophysical variables were re
corded to contribute to the data base for future historical studies.
The recorded data specifically relevant to the objectives of this study
were the independent variable of systematic orienting stimuli and the
dependent variables of serum thyroxine levels and levels of consciousness measured on the GCS.

The two preceding related substudies recorded

results of the electroencephalogram (EEC) as a dependent variable.
Unique to this study was the addition of serum thyroxines.

Originally

serum dopamine levels were to be measured, but expense and availability
of laboratory services precluded follow through.
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Criteria for Selection of the Sample

The criteria were compiled to eliminate the major confounding
variables possible.

Although the two studies from which the samples

for this project were derived used different criteria, one was sub
sumed by the other.
1.

Patients were not studied:

who were in acute drug or metabolic coma and had reasonable

expectation of reversal of the coma;
2.

below one year of age;

3.

who had an unstable clinical condition in excess of 144

hours post coma onset;
4.

who had a history of diencephalic pathology, malignant hyper

tension, severe systemic disease including end-stage renal or hepatic
disease, previous severe head injury, previous brain surgery requiring
interruption of neuronal tracts, degenerative neurological pathology
such as multiple sclerosis or amyolateral sclerosis, or grand mal epi
lepsy;
5.

who had a temperature elevation of 104.0°F. at the time

initially being considered for inclusion in the study.

Patients who

developed this temperature after admission to the study, however, were
not necessarily dropped;
6.

who met the criteria for irreversible coma (electrocerebral

silence, brain death), or who were designated in any way as "No Code,
"No Heroics," or "No CPR."
7.

who had pre- or post-operative cerebral tumors which had

infiltrated or severed areas believed to contain RAS pathways or a
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definitive diagnosis of destruction in the region of the locus coeruleus
and raphe system nuclei of the brain stem, or with definite fractures
of the cervical spine;

8.

who had identifiable "locked in" syndrome.

Such patients

were removed from the study unless, in their physician's opinion, it
was detrimental to do so;
9.
10.

who had known moderate or severe hearing problems; and
who did not understand English.

Method and Sample Selection

Potential patients for inclusion into the study were identified
by physically going once or twice daily to each unit in the hospital.
Inquiries were made of the nursing staff as to whether any of the
patients on their units were comatose.
proved satisfactory.

This method of case finding

Infrequently a patient would be overlooked on the

initial visit but discovered the next time with no detrimental conse
quences; either the patient regained consciousness, died, or was not
compatible with the selection criteria.
All comatose patients were initially screened through review of
their medical records.

Those patients who met the established criteria

for sample selection were further evaluated by a neurological assess
ment using the GCS (see Appendix D).

If the score of the GCS was less

than 9 the patient was selected for the study.

At this time the

patient's attending physician was contacted and enlightened about the
nature of the research study and variables involved; consent was obtained.
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After the physician had given approval for inclusion of the
patient in the study and had verified that the patient's clinical status
was stable, the patient's family was contacted.

Since the unconscious

patient could not give informed consent even for procedures which might
have been of great benefit to him, the patient's guardian or next-of-kin
was asked to give permission for his/her participation in the study.

If

a comatose patient had no guardian or next-of-kin and the court had not
appointed a responsible party, the patient was not included in this study.
The informed consent form provided the foundation for the verbal explana
tion to the family about the study protocol.

After the verbal and written

descriptions were presented and clarified, the family was provided with
privacy to discuss the study and make their decision.

The signed and

witnessed consent forms were then retrieved from the next-of-kin and
physician; the explanatory portions of the consent forms were left with
the families.

See Appendixes G and H for examples of the consent forms.

Data Collection Procedures
To insure confidentiality, each patient selected for the study
was assigned their hospital number and an arbitrary letter.

Demographic

data collected included the patient's age, sex, marital status, socio
economic status, religion and admitting diagnoses.

Additional informa

tion derived from the patient's medical record included the physical
examination, results of the diagnostic procedures, past history (if
available), laboratory data, medications and the patient's response to
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specific therapies.

A patient history relevant to individualization of

the orienting stimuli (past habits, likes and dislikes) was solicited
from the family.
An initial blood sample for evaluating serum thyroxine (l^)
levels was obtained within 72 hours of onset of coma.

A11 patients in

the study originally had intra-arterial catheters for constant evaluation of blood pressure and easy access for obtaining arterial samples
for blood gas determinations.

Blood samples necessary for this study

were drawn from this continuous invasive line.

If the intra-arterial

line was discontinued, additional blood was collected by laboratory
technicians when obtaining samples per physician orders; no venipunc
tures were made for the sole purpose of this study.
In addition to blood samples, a neurologic assessment using the
Glasgow Coma Scale to evaluate the level of arousal and an initial
electroencephalogram were completed within the first 72 hours of coma.
At this point the independent variable was introduced.

One of

the nurse researchers was constantly with the patient for 16 to 2k hours
per day for three days (16 hours per day for patients A through D; 2k
hours per day for patients E and F).

During this time interval the

primary focus was provision of the planned, systematic orienting stimuli
for 15 to 20 minutes every hour of a normal waking cycle (0700-2200) to
the clinical trial patients.

Conscientiously, interventions were

executed as though the patient were alert and conscious.
The clinical trial patients' families were asked to provide
the nurse researchers with cassette tapes of the patients' favorite
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music and significant voice recordings, articles that had represented
special significance to the patient and samples of food high on the
patients' preference list were also requested.
After role-modeling,

coupled with coaxing and encouragement

by the nurse researchers, even the most reserved family members were
able to communicate uninhibited 1y with the patient.

When family mem

bers were present with the patient, their visitation was considered
the orienting stimulus for that hour.

However, during the hours when

the family was not present or when the researchers provided direct
nursing care, orienting stimuli consisted of the use of touch, verbal
explanations prior to and during all procedures, playing (via headphones)
the tapes made by the families, etc.

Please refer to Chapter 1, page 11 ,

for a list of the definitions of the possible orienting stimuli.
The one control patient did not receive orienting stimuli from
the nurse researchers.

However, one of the clinical trial patients was

transferred to the same unit as the control patient with the subsequent
intermingling and sharing of information between families.

The control

patient's mother vigorously and unabashedly stimulated her son using
the basic techniques of this study; consequently the control sample was
considered contaminated.
During the three study days, all patients (clinical trial
patients and control patient) were evaluated hourly as to the depth of
coma as measured by the GCS.

The GCS has received much use in recent

years and was selected for this study to allow comparison with data of
other investigators (Jennett; Teasdale, 1980).

While other authors

such as Landfitt (1979) continued to decry the scale as incomplete and
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limited, others have acknowledged its limitations and found it useful
compensating for its deficiencies by doing what Jennett and Teasdale
have repeatedly encouraged--doing pupillary response and other types
of assessment as wel1.

The GCS was considered highly reproducible by

nurses and physicians alike (Rinel; Jane; Edlich, 1979, p. 3; Teasdale;
Jennett, 197^+).

This scale, described in detail in Chapter 2, converted

to numbers the patients' best responses in three areas:

(1) verbal ,

(2) motor, and (3) eye opening (see Appendix D).
On each of the three days an electroencephalogram (EEG) was
performed (see Sayler, 1980; Muderspach; Swanson, 1979) and arterial
blood was drawn for serial determinations of serum thyroxine (T^)
1evels.

The blood once obtained was immediately placed in an evacuated

glass tube and refrigerated for not greater than 2k hours prior to
centrifugation.

The serum fraction was then separated and frozen in

a self-defrosting freezer until the data collection was completed.

In

the clinical laboratory facilities of the university medical center.
the samples were subjected to the GammaCoat method for quantitative
radioimmunoassay (RIA) determinations of total serum thyroxine (T^)
1 eve 1s.
On the thirteenth or fourteenth day post coma the formal study
term!nated.

At this time the clinical trial patients had not been the

recipients of the planned SOS provided by the nurse researchers for
approximately seven days.

However, some of the trained families con

tinued to provide intermittent intense stimulation.
EEG and serum T^ level were procured.

A final GCS score,

After this time, each patient's
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recovery outcome was monitored for as long as feasible.

For a schedule

of data collection, refer to Figure 1.

Methodological Assumptions

In conducting this aspect of the larger on-going research pro
ject, certain factors were generally accepted as true.

However, the

investigators were aware that several of the assumptions might in fact
be untrue because of the lack of evidence pertaining to the assumed
truths.

Nevertheless, for the purposes of this study, the following

assumptions were made:
1.

Comatose patients by means of their reticular activating

system or by another as yet unknown mechanism remained receptive to
external stimuli although consciousness was altered.
2.

Environmental enrichment was beneficial.

3.

Systematic orienting stimuli (SOS) was of value, especially

in reality orientation.

4.

The presence of

participant observers did not alter patient

care positively or negatively.

5.

Fami1y/friends of the comatose patient honestly and accu-

rately identified, simulated or produced elements of the patient's past
which were of meaningful significance to the patient.

6.

The patient's memory was intact prior to coma onset.

7.

The patient's intellect, cognitive and physical abilities

were within normal limits prior to coma onset.

8.

The patient, although unconscious, still had the will to live.
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6-72 Hours Post-Coma
1.
2.

3.
4.
5.
6.

7.
8.

Chart review
Neurologic assessment, GCS
Physicians' consent
Informed consent from next-of-kin
Blood sample for serum thyroxine
EEC

Neurologic assessment (GCS) prior
to initiation of orienting
stimu1i
Biochemical data from chart

Following 72-80 Hours
1.
2.

3.
4.
5.
6.
7.

16-24 hours/day attendance by re
searchers
Planned systematic orienting
stimuli hourly to experimental
patients during waking hours (day
cycle)
Family S significant others
taught to perform orienting
stimu 1i
Biochemical data from chart
Daily blood samples for serum
thyroxine
Daily EEG
Hourly neurologic assessment (GCS)
during waking hours

End of Study
1.
2.

3.
4.

Day 13-14

Blood sample for thyroxine level
EEG
Neurologic assessment (GCS)
Biochemical data

Figure 1
Research Plan
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9.

The Glasgow Coma Scale was a reliable and valid tool for

measuring levels of arousal in coma.
10.

The scores determined on the Glasgow Coma Scale were accu-

rate as computed by each observer; there was interobserver reliability.
11 .

The GammaCoat method for radioimmunoassay determinations of

thyroxine (T^) levels was valid and reliable.
12.

The radioimmunoassays were performed carefully and recorded

accurately by the clinical laboratory technologist.
13.

The protocol of the study did not result in any additional

risk not already inherent in routine nursing care procedures for the
comatose patient.

Limitat ions

The multiplicity of perplexing variables which were beyond the
scope of this project to control, i n conjunction with the small sample
size, severely limited this study and prevented any generalization.
The following limitations were identified:
1.

Inability to control major confounding variables which in-

eluded, but were not limited to:

(a) placement of patients on different

types of units with different orientations of physicians and nurses to
patient care; (b) need/desire on part of family to provide orienting
stimuli; presence or absence of family; (c) pre-coma factors such as
duration and severity of pre-existing diseases, nutritional status; (d)
pre-coma habits of drug, nicotine or alcohol abuse; (e) pre-coma
spiritual and psychological orientation; presence of recent overwhelm
ing stress; (f) pre-coma cognitive abilities; (g) factors associated
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with coma onset such as etiology of coma, presence and severity of con
current injuries, quality of emergency treatment, minutes of hypoxia/
restricted cerebral blood flow (CBF); (h) factors post coma onset in
cluding development and severity of complications, pharmacological
therapy, alterations in biochemical and biophysical parameters (arterial
PCO^, CBF, oxygenation, intracranial pressure, etc.), electroencephalo
gram patterns, medical management (Elwel1; Ross, 1980).
2.

Inability to collect data on a consistent basis for an

extended period of time and sporadic availability of patients who met
the selection criteria.
3.

Inability (partially due to inexperience of this investi

gator) to control laboratory analysis of serum for determination of
thyroxine levels.

4.

Inability to control the influence of researchers on the

nursing personnel in regards to their attitudes toward comatose patient
care.
5.

Inability of the researchers to monitor the accuracy of

measurements made and recorded by the nursing staff.
6.

Inability to eliminate or control meaningless stimuli

conveyed to patients.

7.

Contamination of the control group by family members and/or

staff nurses who provided the patient with intense stimulation spon
taneously and naturally.
8.

Inability to control environmental lighting to produce more

normal day/night cycles.
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Data Analysis

This study was an initial clinical trial for early exploration
of a therapeutic regimen; therefore, the research purpose was descrip
tive.

The case study format was used to present the data.

To summarize

and clarify, biographic, behavioral and clinical data were extracted
from the case studies and reported in tabular form.

The recorded data

derived from the uncontrolled variables were included to add relevancy
to the outcomes measured and to add to the data pool for cross-classifi
cation from other, studies which would aid future historical studies.
Data related to the independent variable and dependent variables
were subjected to critical analysis to gain as much insight as possible.
Due to the small number of data points the non-parametric, Spearman's
Rank Correlation Coefficient between levels of coma (GCS) and biochemical
data (T^) was applied; all methods were found to be inappropriate for
the data and sample size; consequently, discussions and conclusions were
limited to descriptive comparisons.

Summary

In summary, this study was a collaborative effort to form the
basis for the larger research project which was quasi-experimenta1 in
natu re.

Criteria for selecting the purposive sample were presented.

After an initial EEC, GCS score and serum thyroxine level were acquired,
systematic orienting stimuli (SOS) were provided to the clinical trial
group consistently for three days.

During this time interval hourly

assessments of the GCS score and daily EEG and serum T^ levels were
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recorded.

Thirteen or fourteen days post-coma, final assessments of the

EEG, GCS scores and serum

levels were made,

Methodological assump-

tions and limitations were elaborated on in this chapter,

To illuminate

the effect of orienting stimuli on the levels of coma the data elicited
were descriptively analyzed in Chapter 4.

Chapter k

PRESENTATION AND DISCUSSION OF DATA

As part of a larger, on-going, quasi-experimenta1 research pro
ject, six comatose patients were studied to investigate the effects of
systematic orienting stimuli

(SOS) on levels of arousal as measured by

the Glasgow Coma Scale (GCS) and serum thyroxine (T^) levels,

Due to

the small sample size the primary research design was descriptive in
nature with case study presentations of the data; no attempts were made
to generalize about the findings beyond the sample.

Since the patient

sample was cooperatively obtained and studied, the data from this study
were interfaced with excerpts from research peers Muderspach and Swanson
(Patients A-D) and Sayler's (Patients E and F) master's theses with the
omission of EEG findings and the addition of serum T^ levels as a de
pendent variable.
Demographic data of the patients included in this study were
compiled according to age, sex, socioeconomic status, religion and
medical diagnoses (Table 3).

Each patient's hospital course was eluci-

dated and summarized in Table 4 (page 119)-

These data wereexpanded upon

in the case study presentations; the response to SOS as measured by the
GCS scores and serum T^ levels were examined independently and col
lectively for similarities (see Table 5, page 123).

A summary of the

EEG findings was included to enhance the clinical picture.

For elabora

tion on findings of the EEGs and tables recording the biophysical and
biochemical raw data the reader is referred to the two aforementioned
master's theses (Muderspach; Swanson, 1980; Sayler, 1981).
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Table 3
Demographic Data

Patient

Age/Sex

Marital
Status

Occupation

Religion

A

22/M

Single

Welder

Protestant

Head Trauma
Multiple fractures
Liver laceration
Duodenal hematoma
Exploratory laparotomy w/cholecystectomy

B

24/F

Married

Housewife

Catholic

6 weeks postpartum
Acute respiratory distress
2° pulmonary edema
2° idiopathic postpartum cardiomyopathy

C

57/M

Married

Steel
Worker

Protestant

Dissecting aortic aneurysm with graft
Erratic blood pressure
Convu1sions
Acute tubular necrosis

D

71/M

Married

Retired
Baker

Protestant

Triple coronary artery bypass grafts
Diabetes mel1itus
Right femoral embolectomy
Coma unknown etiology
Gangrenous toes right foot

Medical Diagnosis
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Case Presentations
Each patient was coded according to his or her hospital number
and subsequently assigned a letter from A to F for reader ease.

The

order of the letters represents the order in which each patient entered
the study.
Table A was used as a means of summarizing the patients
p i ctu re.

clinical

It has condensed the entire hospital course and described the

patients' final known outcomes.

The following case studies expanded

upon the information presented in Table A.
Patient A
Patient A was a 22-year-old single Caucasian male, a welder by
trade, who had no known previous significant medical history.
immediate family consisted of a mother and three sisters.
others included many friends.

The

Significant

Patient A was admitted to the emergency

room of another facility in a coma with multiple system injuries sus
tained in an automobile accident.

After emergency treatment, he was

transferred to the University Medical Center for more extensive care
because of the critical nature of his injuries.
Patient A's body was insulted with multiple abrasions, contusions
and numerous fractures.

His fractures included:

(l) fractures of the

3rd and Ath metacarpal and distal radius on the right; (2) open fracture
of the right femur, midshaft; (3) comminuted fracture of the left proxi
mal femur; (A) fractures of the Ath and 5th metatarsal on the left; (5)
comminuted fracture of the right tibia and fibula; and (6) fracture of
the maxi 11a.
On the day of admission to the hospital the patient underwent an
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exploratory laparotomy.,

The findings included liver lacerations,

duodenal hematoma and leakage of bile into the peritoneum; a chole
cystectomy was performed.

While the patient was under the anesthesia.

a tracheostomy was accomplished, the fractures reduced and bilateral
Steinman pins were placed for the initiation of skeletal traction.
An initial Computerized Axial Tomography (CAT) scan was done the
day after admission which noted diffuse cerebral swelling and probable
midbrain compression.

An intracerebral hematoma with focal deformity

of the body and frontal horn of the right lateral ventricle was present.
The critical condition of the patient and the necessity for
immediate surgical intervention delayed the initial neurological assess
ment for this study until the fourth hospital day.

At that time, the

patient's comatose state persisted; he responded only to deep pain,and
decerebrate movements were noted whenever he was stimulated; thus, the
GCS score was 4.

Bi1ateral

His pupils were equal and reactive to light.

leg casts, a right arm cast, and an intra-arterial catheter in the left
arm prevented assessment of the reflexes.

In response to a cold caloric

test a slight drift of the eyes to the irrigated side was noted.
grade fever of 100.2°F. was present.
mechanically supported.

A 1 ow-

Patient's respirations had to be

With tracheal suctioning a marked increase in

blood pressure occurred; consequently, the patient was treated with
codeine, and occasionally pentobarbital, prior to suctioning.
initial EEC was poorly regulated,

The

The basic rhythm in the frontal lobe,

more marked on the left, was delta waves of 1-2 cycles per second (cps).
Theta activity (4-5 cps) was noted from the posterior portions of the
hemisphere.

Rarely, however, alpha waves were observed.

95
A second CAT scan was done on the day of admission to the study.
An increase in distortion of the right frontal and basal ganglion was
noted with accentuation of the right to left midline shift.

An i n-

creased edema was associated with hemorrhage in the basal ganglion and
insu1 a.
During the first day of the study (seventh hospital day) the
patient was being weaned from the respirator and all respirations were
spontaneous.

Tracheal suctioning continued to result in an increased

blood pressure (200/90) and heart rate (140).

Following stimulation

the patient sti 1 1 demonstrated decerebrate posturing.

The hypothermia

blanket was used intermittently to combat the spiking temperature of
102.8°F.
During this day and for the next two days, the nurse researchers
were with the patient 16 hours out of every 24 hours (0600-2200).

A

systematic plan of orienting stimuli was presented to the patient 10 to
15 minutes out of every hour during the day.

Primarily the orienting

stimuli for this patient consisted of verbal explanations of the pro
cedures and noises in his environment--persistent verbal reorientation
to time, place and person, and tape recordings of his favorite music
and sports events.

Patient A's family was very compliant with visita

tion and the provision of significant tape recordings.
It was of importance to note that at the end of the first study
day the EEC showed improvement, with more activity in the theta wave
range and with beta waves in the frontal region at 20 cps.

However,

the patient's clinical status remained unchanged; the GCS score remained 4.

The initial serum thyroxine (T^) level was 4.9 ug/dl.
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On the following day (second day of the study, eighth hospital
day) the patient was inundated with procedures due to the development of
physiological complications.
series was done to assess

A portable upper gastrointestinal x-ray

the cause of gastric bleeding.

A bronchoscopy

revealed atelectasis and pneumonia and Continuous Positive Airway Pres
sure (CPAP) was initiated.

Vital signs fluctuated, including temperature

(100.8° to 103.0°F.), blood pressure (186/70 to 112/59), pulse rate (109
to 135), and respirations (20 to 3*0.
to be used intermittently.

The only neurological change was movement of

the right hand in a grasp reflex.
the GCS score remained A.

The hypothermia blanket continued

However, this was not done to command;

There was an inappreciable increase in serum

thyroxine to 6.1 yg/dl.
Because of the planned surgery to insert intermedu11 ary rods,
Patient A was provided orienting stimuli only in the morning of the third
day of the study.

The highest temperature on this day was 101.0°F.

CPAP

was maintained with respirations decreasing in rate and effort; therefore.
Patient A appeared more relaxed.

At that time Intermittent Positive

Pressure Breathing (IPPB) treatments did not influence blood pressure or
pulse.
The patient

still

closed

and decerebrate movement was

now

his

right

limited

hand,

to the

but

not on command,

left arm.

quadricep contraction was noted in response to painful stimuli.

Bi1atera1
A general

improvement showed on the EEC with slow wave activity decreased, and
theta activity at *+-5 cps appeared more dominant.
positive.

A doll's eyes test was

A cold caloric test yielded a slow deviation of the eyes to the
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side that was irrigated.
or serum

No appreciable change, however, in the GCS score

level was observed.
It was not until day 22 that the patient's clinical condition

permitted follow-through with final assessments of the dependent
At this time the EEG showed better organization with a more

variables.

consistent pattern of theta activity (5~7 cps) and occasional activity
in the alpha range.
physical and

In spite of improvement in the EEG, the patient's

neurological clinical status remained essentially unaltered;

no consistent responses to verbal or painful stimuli were observed.
Patient A was still comatose with only protective reflexes present.

The

GCS score was unchanged from the initial 4; only a negligible change in
the serum thyroxine level (5.0 yg/dl) was noted.
On hospital day 68 patient A was physically stable, but his
neurological status had not varied from the initial assessment.

He was

transferred to a rehabi1itation facility close to his family's home; the
distance precluded the researchers from following his subsequent clinical
course.

Patient B
Patient B was a 24-year-old obese housewife of Mexican-American
descent.

Her husband appeared to be a very close significant other.

The immediate family consisted of a mother, father, siblings, and an
aunt and uncle.

The practiced religion, Catholicism, seemed very im

portant to this family.
Patient B's previous medical history was extremely relevant to
her present clinical course.
of breath (SOB).

She had a four-year history of shortness

During the last trimester of her first pregnancy she
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developed eclampsia; consequently, the pregnancy was terminated at 37
weeks by induction and a healthy female infant was delivered.
time Patient B was diagnosed as having clinical diabetes.

At this

During the

immediate postpartum period, this patient developed paroxysmal nocturnal
dyspnea (PND) and subsequent cardiomega 1y.

The patient's clinical

status stabilized and she was discharged with her infant.
Symptoms of PND and SOB persisted and increased in severity for
six weeks.

On the day of admission the patient developed acute SOB;

she was intubated during ambulance transfer to the hospital.

Upon

arrival at the emergency room, the patient suffered a cardiopulmonary
arrest.

Cardiopulmonary resuscitation was effective in restoring the

cardiac rhythm; however, the patient was comatose and her respirations
were mechanically supported.

Patient B was transferred to the Respira-

tory Intensive Care Unit; the admitting diagnoses were cardiopulmonary
arrest secondary to acute respiratory distress, secondary to pulmonary
edema, secondary to idiopathic postpartum cardiomyopathy,

The patient

was pharmacologically treated for congestive heart failure (CHF) with
digoxin, lasix and potassium.

The prognosis was guarded, but her youth

allowed elements of hope.
The initial assessment for this study was done on the second
hospita1 day.

Respirations were spontaneous, with low tidal volumes;

therefore, the mechanical ventilator was set to deliver intermittent
mandatory volumes (IMV) at a rate of 7.
FI02 of 75% the p02 was 73 mmHg.

With the patient receiving an

Vital signs were essentially stable;

the rectal temperature was 101.0°F.

Patient B was still comatose.

There

was a sluggish corneal reflex present, as well as a coughing and sucking
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ref 1 ex.

In response to painful stimuli, the arms assumed a decorticate

position and the 1 egs appeared to purposefull y wi thdraw; thus a GCS score
of 6 was given.

Serum thyroxine level was 10.6 yg/dl.

equal and reactive to light.

PupiIs were

The initial EEC showed rather poor organi-

zation with some alpha-like activity which was inconsistent and varied
from 2 to 10 seconds duration.
region.

This was noted primarily from the frontal

Amplitudes were relatively low.

Also noted frequently were

theta waves and occasiona1 waves in the delta range.

There was noncon-

sistent localization or lateralization.
On the first day of the study (fifth hospital day) the GCS score
and thyroxine level had decreased to k and 7.7 ug/dl respectively,
changes were noted in the EEG.
reflex.

No

The patient had developed a Babinski

During the afternoon the PO2 was 132 mmHg with the patient

receiving 35% FIO^; consequently, the I MV was decreased to 4.

The

patient did not tolerate this decrease with the pO^ falling to 69 mmHg;
thus, the I MV was again increased to 7.

The hypothermia blanket was

utilized for an elevated axillary temperature of 101.4°F.
The systematic orienting stimuli presented to this patient con
sisted primarily of the nurse researchers verbally reorienting the
patient in the general spheres of time, place, and person,

Fami1y-made

conversation tapes as well as those with music and news were played for
15 to 20 minutes every hour during the day when the husband or other
family member was not with the patient.

The husband visited the patient

frequently; family members were very supportive, but not aggressive in
providing stimuli.
The patient developed an erratic blood pressure, with a widening
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pulse pressure (83/^5

to 173/52) on the second day of the study.

Gener

alized jerking movements of all extremities were noted and decerebrate
posturing was easier to elicit.

The pupils became dilated with light

after first const r i ct i ng (Gunn 1 s pup i 11 a ry sign).
still present.

TheBabinski reflex was

The patient developed periodic Cheyne Stoke's breathing

after the IMV had been discontinued and continuous positive airway pres
sure (CPAP) initiated.

The BEG demonstrated a definite slowing and

flattening of the waves, which coincided with the downward trend in the
patient's clinical status; the GCS score vacillated between 6 and k, with
a mean of 5.

The serum T^ level remained stable at 7.3 ug/dl.

On the third day of the study the blood pressure was still fluctuating.

Doll's eyes test was positive.

from minimal stimulation.

Decerebrate movements resulted

The GCS score was consistently 4 and no sig-

nificant change in T^ was noted.
On the final day of the study (13th day post coma) the pulse
pressure was very wide (170/50).
the initial 6.

The final GCS had decreased to 5 from

Decerebration was almost continuous.

Stiffening of the

shoulders and elbows was assessed as well as foot drop.

The underlying

pattern of the final BEG was interpreted to be essentially flat with
relatively little activity of cortical origin noted,

Thyroxine levels

remained within normal limits (9.3 yg/dl).
Patient B never regained consciousness.

She died of a pulmonary

embolus 22 days after the respiratory arrest and subsequent coma.
Patient C
Patient C was a 57-year-old married black male who was a fore
man in a steel foundry.

Significant others included his wife and two
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adult male children.

One of the sons appeared particularly close

to his father.
Patient C's previous medical history included a peptic ulcer,
which was not active.

On the day of admission the patient awoke with

severe chest and abdominal pain.
leg.

Numbness was reported in his right

He was diagnosed in the emergency room as having a thoraco-abdomina1

aortic aneurysm which also involved the right renal artery; the patient
was scheduled for immediate surgery.
A period of hypotension was noted during the surgery.

Following

surgery the patient was able to open his eyes and move all extremities.
His blood pressure became very erratic and subsequently the patient
seizured and lapsed into a coma.

There were no spontaneous respirations.

The patient was intubated and mechanically ventilated.

Upon admission

to this study the prognosis was guarded to poor.
The initial BEG showed the dominant frequency to
cps) and beta (20 cps) waves.

be theta (4-6

The tracing revealed it to be poorly

regulated with no well-established alpha rhythm.

There was no marked

localization or lateralization.
At the first assessment for this study, the patient was comatose
and there was no apparent response to painful stimuli,

The initial GCS

was 3 and the initial serum thyroxine level was subnormal

(3.9

g/dl).

Respirations were mechanically assisted with an 1 MV of 4 and pO^ levels
were enhanced with Positive End Expiratory Pressure (PEEP).
equal and reactive to light.
signs were stable.

Corneal reflexes were present.

Pupi1s were
The vital

However, the patient developed acute tubular necrosis

and subsequent acute renal failure.

Hemodialysis was initiated and
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continued every other day for 10 days, then every day until the end of
the study.
Systematic orienting stimuli utilized for the three study days
consisted of conversation tapes of family and friends, and verbal re
orientation provided intensely by the nurse researchers.

Since this

patient had a history of watching television frequently, his favorite
T.V. shows were played during the day.

The patient's family was hesi

tant regarding provision of orienting stimuli; however, with encourage
ment and role-modeling by the nurse researchers, they were able to
comfortably communicate to and touch their loved one.
Study day one was initiated after the patient's first hemodialy
sis.

Patient C began the day with a GCS score of 3.

By the end of the

day in response to verbal and painful stimuli the patient had opened
his eyes, wrinkled his eyebrows and moved his head to the right slightly.
No movement of extremities was noted at first but later he was able to
move his left foot in response to pain.

Suctioning appeared to be the

most effective form of noxious stimuli for this patient.
coughing, and swallowing reflexes were present.

Corneal ,

In response to the cold

caloric test, the eyes deviated to the side of ice water irrigation and
the patient moved his head and grimaced.

There was an apparent recog

nition of the son's voice, as evidenced by movement of his head and eyes
in the direction of the son.

The blood pressure revealed a consistent

wide pulse pressure of approximately 110 to 120.

The EEC demonstrated

some improvement in general organization, though no well-established
alpha rhythm was seen.

Amplitudes were slightly lower.

The slow wave
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activity was much less prominent, although theta activity was still
observed.

With the low GCS score of 3, the high for this day was 8,

with a mean of 6.5.

Serum thyroxine was still subnormal at 3.2 yg/dl.

During the second study day, Patient C demonstrated signs of
increasing responsiveness.

The patient's left hand voluntarily moved

to the midling in response to suctioning, and purposeful movements to
stop suctioning were noted.

Eye blinking was also observed.

The

Glasgow Coma Scale scores fluctuated between 11 and 7, with a mean of

8.5.

The lower scores were obtained after treatment and diagnostic

procedures (chest x-ray, dialysis, EEG, and clapping and postural
drainage) were done.

After the activities he was diaphoretic, but

the vital signs were unchanged.
atelectasis and pneumonia.

CPAP was initiated to counteract

The EEG showed a rather definite change

in that the theta activity was much more prominent and of higher ampli
tude.

Some beta activity was also noted.
Patient C continued to improve through study day three.

The

scores on the GCS reached a high of 14, with a mean of 12 (a low score
of 6 was obtained once).
mand .

The patient was able to mouth words on com

An appropriate communication pattern of shaking his head was

established.

Patient C was able to move his left hand and squeeze

voluntarily on command.

He was also able to wiggle his left toes on

command; the patient was not moving the right lower extremity.

The EEG

tracing showed increased beta activity, with rare low amplitude and
slower waves.

Again no localization or lateralization was evident.

During the period between the third and the final day of the
study, a CAT scan was done, which described a focal low density in the
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splenlum of the right corpus callosum that may have represented a small
infarct.

Slightly greater atrophy was noted in the left Sylvian fis

sure region.
On the final day of the study the GCS score had decreased to 6
from the mid-study high of 14; however, it was an increase from his
original score of 3.
to 2.5 yg/d1.

The serum thyroxine level continued to decrease

The patient attempted to follow command.

He feebly tried

to squeeze his left fingers; however, the rest of his extremities were
motion 1 ess.

He nodded his head appropriately, but apathetically.

Th i s

evaluation was done prior to his hemodialysis with blood chemistries of
(1) Creatinine 11.2 mg/dl; (2) BUN 123 mg/dl; and (3) K+ 4.9 mEq/L.

It

should be noted that these blood chemistries were similar to those prior
to dialysis during the study days, when higher levels of arousal were
achieved on the GCS.

The patient's respirations continued to be

augmented with an IVM of 4 and FIO2

35%.

The pulse pressure had

decreased to 83.
The final EEG tracing indicated prominent theta activity with
some beta activity.

There were rare occasions of waves in the alpha

range without significant runs.
lateralization were noted.
after the onset of coma.

No consistent localization and

Patient C regained consciousness 24 days
He was discharged to home on hospital day 59,

ambulating with the use of a one-point cane.
Patient D
Patient D was a 71-year-old retired baker.

He was married and

the father of two adult children, a male and a female.
had not seen their father in 10 years.

The chi1dren
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Pertinent medical history was heralded with progressive debili
tating chest pain over the previous four years.

The patient complained

of periods of PND, orthopnea, and peripheral edema which contributed to
the diagnosis of severe coronary artery disease with congestive heart
failure.

Other significant medical history included diabetes mellitus,

labile hypertension, prostatic carcinoma, and a laminectomy.

There was

also undocumented compromised circulation to the right foot.

Emotional

lability with some memory loss was reported in the last month prior to
hospitalization.
The patient consented to surgical intervention of a triple
coronary artery bypass to alleviate the "intolerable" pain.

Extreme

risk factors of age, obesity, diabetes mellitus, labile hypertension,
and advanced coronary artery disease were explained and understood by
the patient and his wife.
Surgery was uneventful; however, the patient never regained full
consciousness.

He was unable to be weaned from artificial ventilation.

The prognosis was guarded because of the multiple risk factors and
undetermined etiology of the coma.
The initial assessment for this study resulted in a GCS score
of 6.

The patient flexed his left leg in response to pain.

equal and reactive to light.
elicited.

PupiIs were

The corneal and sucking reflexes were

Respirations remained controlled by the ventilator.

The

vital signs were stable; however, the blood pressure had increased to
162/57 from a baseline of 117M6 on admission, with the concomitant
widening pulse pressure.

The EEG showed very poor regulation.

The
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dominant frequency was In the theta range.
increased beta activity.

Also present was irregular

Marked activity and amplitude asymmetry with

a suppression from the left hemisphere

were also noted.

Between the initial assessment and the first day of the study,
continued deterioration in the circulation to the right foot prompted
a right femoral arteriogram with subsequent right femoral embolectomy.
No change resulted from the surgical intervention; the right leg re
mained cooler and darker in color than the left and the pedal pulse
was still not palpable.
The SOS that were employed by the nurse researchers for use
with this patient included continuous verbal reorientation, verbal
references to past events in his life, reading aloud from the daily
newspaper and playing tape recordings of music, sports and family
conversations.

Whenever verbal stimuli were used, the patient's

hearing aids were put in place.

It was somewhat difficult to persuade

the family to talk to and touch the patient.

Patient D's children were

inhibited in their behavioral responses, not only due to the awesome
environment and precarious clinical condition of their father, but
also as a result of long-standing, unresolved intrafami1ial conflict.
His wife was very concerned and anxious, but passive in her involve
ment with the provision of orienting stimuli.
On the first day of the study the GCS score had decreased from
6 to 4.

There was slight spontaneous decerebrate movement without

noxious stimuli.

When the chest dressing was changed, the patient

appeared to withdraw.

Quick removal of the leg dressings stimulated
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a slight flexion pattern bilaterally in his lower extremities.

The EEG

continued to demonstrate prominent beta waves with the general ampli
tudes slightly less than the previous EEG.

At times, however, some

slower wave activity into the delta range and occasional theta activity
were noted.

No consistent localization or lateralization were evident.

The serum thyroxine level was within normal limits, 5.6 yg/dl.
On the following day (the second day of the study) there was
a difference of opinion as to whether the patient assumed a decorticate
or a decerebrate position; no true picture of either was evident.

Def i -

nite decorticate movements were noted with painful stimuli; therefore
the researchers assigned a score of A to the GCS.
level was unchanged.
present.

The serum thyroxine

Yawning, hiccuping, and coughing reflexes were

It also appeared that there was an attempt to close the

right eye when the light was directed at it.
reacted sluggishly.

Pupils were equal, but

The EEG tracing revealed a gradual deterioration

with more prominence of the slower wave activity which was primarily
in the theta range.
The right lower extremity's circulation continued to deteriorate.
The right calf measured 38 cm. in circumference and was extremely taut
whereas the left calf measured 32 cm.

The medical staff approached the

patient's wife regarding consent for a below-the-knee amputation to
eradicate the gangrenous process in his right leg.

After a great deal

of emotional consideration, the family decided against the amputation.
The physicians then ordered that only supportive therapy be utilized.
On the third day of the study the GCS score was still controversia 1.

It was difficult to differentiate between semi-decorticate
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posturing or flexion withdrawal.

This motor response difference re

sulted in a disparity of two in the GCS score (4-6).
leg was palpated, the left arm and leg flexed.
in serum thyroxine was noted.

When the right

A negligible decrease

Pupils were equal, but their reaction

fluctuated between sluggish and absent.

The EEC in the morning showed

slight improvement with better organization and occasional runs of
theta activity.
morning.

A Glasgow Coma Scale score of 6 was recorded in the

In the evening of the same day the EEG suggested mild

deterioration with poorer organization.

At this time the GCS was 4.

The EEG done on the last day of the study demonstrated con
tinued deterioration of the basic pattern with increasing slow wave
activity particularly from bilateral frontal regions.

It is signifi-

cant to note that no alpha activity was noted at any stage.

The pupils were now

was decreased from the initial score of 6 to 4.
reactive to 1ight.
7.3 ug/dl.

The GCS

The serum thyroxine level had increased slightly to

Respirations were spontaneous.

Patient D never regained full consciousness.
days after the coronary artery bypass surgery.

He expired 32

A postmortem was not

done to ascertain the specific cause of the coma.

Patient E
Patient E was a 22-year-old Caucasian male who had been separated
from his wife of four years only six months prior to his admission.
Final proceedings for their divorce were due to take place one month
after his traumatic incident.
occasion only.

His ex-wife came to the hospital on one

The immediate, involved family consisted of his mother,
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a twin sister, two brothers, and his two-year-old son.
others included a fiancee and many other friends.

Significant

A man who identi

fied himself as Patient E's father called the hospital unit on several
occasions.

The patient's mother described the father as an alcoholic.

Prior to this admission, Patient E had been in good health.
Patient E was the victim of a hit-and-run accident; he was a
pedestrian struck by a rapidly-moving vehicle.

Friends stated that

he had taken AO mg. of Valium just prior to the accident,

Patiefit E

was admitted to the university medical center emergency room (ER)
comatose and suffering from multiple trauma,

He had sustained a cere-

bral concussion, and a 3x4 cm. open wound on the right side of his
forehead; a fracture at T5-T6 was suspected.

His respirations were

spontaneous and pupils were equal, round and reactive to light.

In

the ER he displayed some response to deep pain.
Whereas minimal movement of the right lower extremity was noted,
the left lower extremity decerebrated to pain.

Besides multiple

abrasion on his arms, back, left leg and left foot, he had a severe
open comminuted fracture of the right tibia and fibula.

For the latter,

he was taken directly from the ER to the operating room (OR) for irri
gation, debridement, reduction and the application of external skeletal
fixation.
Two days after admission a CAT scan showed mild cerebral edema
but no evidence of a bleed or other focal lesion.

X-rays of the spine

ruled out the suspected fracture of T5~T6.
Patient E was included in the research study on his third hospital day.

Nurse researchers remained with him 24 hours per day for
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three days.

He was presented with orienting stimuli for 10 to 15

minutes every hour from 0800 until 2200.

Besides family visitation.

these stimuli consisted of tapes of family conversation (including ver
balizations of his two-year-old son), tapes of his favorite rock music,
a picture of his son that was referred to by the personnel, applica
tions of his favorite cologne, and "tastes" of his favorite foods
including taco sauce, honey, and his mother's homemade lemon pie.
Overwhelmed with the environment and the condition of their loved one
the family members were at first hesitant to participate in the re
orienting stimuli, but with support and practice, they became very
proficient at stimulating Patient E.

Patient E was placed on contin

uous polygraphic monitoring for 80 hours after the initial EEC.

The

initial EEC visualized almost constant slow wave activity (3-5 cps)
with some alpha and beta waves.
and no normal runs were seen.
varying between 15 and 25 cps.

The alpha waves were not organized
The beta waves were also irregular,
No definite localization or laterali-

zation of the irregularities were noted.

The neurologists stated that

the tracing suggested a generalized involvement of the brain, consi stent with cerebral edema or some other generalized process.

The

GCS score varied between 3 and 6 with a mean of 3 for the duration of
the study days.

The increase to 6 was attributed to changes in his

motor response from decerebrate posturing to flexion withdrawal.
Patient E's serum T^ levels remained within normal limits, varying
between 5-0 and 6.5 ug/dl.

The pupils were equal, but during study day

one they reacted slowly or were fixed; subsequently, they reacted normally for the duration of the study.

Although the blood pressure rose
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at times, a significant widening of the pulse pressure was not noted.
The final EEG of the study (14 days post coma) was interpreted by the
neurologist as an essentially normal electroencephalogram.

The under

lying pattern revealed a fairly well regulated rhythm with a consis
tent basic alpha rhythm of 10-12 cps.
theta range, were observed.

Occasional slower waves, in the

Amplitudes tended to be low, with some

asymmetry with higher voltages noted from the right hemisphere; the
neurologist's impression was that this mild amplitude asymmetry was
not significant.
For four weeks the patient remained deeply comatose.

A con

sulting neurosurgeon stated that because of his early decerebrate
posturing, Patient E's prognosis was very guarded.

The attending

physician concurred due to the development of increasing pulmonary
congestion which progressed into pneumonia.

To combat the compromised

pulmonary status, the patient was placed on a circo-electric bed.
Four days later it appeared that he attempted to lift his chest off
the bed by pushing downward with his arm when prone.
By the end of the fourth week, Patient E's pneumonia was re
solving and he was evaluated for transfer out of the intensive care
unit (lCD).

Thirty-two days after the onset of coma, definite signs

of lightening were evident.

Although not in response to command, he

squeezed and let go of a nurse's hand three times.

The following day

he was able to squeeze and release his hand to command.

He also

demonstrated an interest in his surroundings by looking around.

During

all of this time the SOS were intensely provided by the family as
taught by the nurse investigators.

After 35 days post coma, Patient E
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nodded his head appropriately; two days later his twin sister inter
preted his slow, labored, slurred speech to say, "I love you."
Patient E's neurological status continued to demonstrate pro
gress each day.

Fifty-three days from the onset of coma, although

still not oriented to time and place,

he could

his intent was for the most part understood.
transferred to a nearby rehabilitation center.

speak so that

Two days later he was
After six weeks at this

center he had gained considerable independence in activities of daily
living and was discharged to home.

The rehabilitation physician

remarked that his progress had been "much faster than expected."
After discharge, ambulation was still complicated by incomplete
healing of his right leg.

His speech continued to be difficult to

understand with patient refusing to attend speech therapy because it
made him feel "dumb."
close work.

Diplopia limited his ability to concentrate on

Patient E experienced considerable emotional readjustment

which seemed to be complicated when his fiancee terminated their relationship.

After awakening. Patient E stated that he had ingested 120 mg

of Valium prior to the accident.
Patient F
Patient F was a 16-year-old single Caucasian male high school
student.
zation.

He had an unremarkable medical history prior to his hospitali
Patient F was mechanically oriented and was noted to have

enjoyed auto mechanics and auto body repair in school.

His mother

stated that although scholastically he had been classified as a slow
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learner, she thought that his "attitude" and "stubbornness" had a lot
to do with his "slowness."
Significant others consisted of his mother, grandmother, and
many high school friends, both male and female.

He was visited fre

quently by an aunt who had, at age 19, been comatose herself for 16
days as a result of injuries sustained in an automobile accident.

Not

only had she made an excellent recovery, but also her experience had
served to spark hope and an intense family interest in the care and
prognosis of comatose patients.
Patient F was brought to the ER after the car he had been
driving hit a tree,at high speed.

Rescue attempts had been difficult

and he remained pinned in the vehicle for 45 minutes before being
freed by his rescuers.

He was unconscious.

During the ambulance

ride to the hospital he was actively seizuring.

In the ER neurologic

examination revealed pupils that were small and minimally reactive to
light, decerebrate posturing, increased deep tendon reflexes and bi
lateral positive Babinski responses.
Upon visual examination it was noted that his right eye was
wandering and that his left eye had considerable periorbital ecchymosis.

A skull x-ray revealed a fracture of the posterior wall and

floor of the left orbit which extended into the floor of the left
intracranial fossa with hemorrhage.

There were also prominent sub

arachnoid hemorrhages, as visualized by a CAT scan, although they were
not considered significant enough to warrant burr holes.
Other injuries included an exposed fracture of the mandible and
missing teeth.

He had sustained multiple lacerations and abrasions of
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the arms and face.

In addition, he had an open comminuted fracture of

the left femur which was held in reduction by external Buck's traction.
On admission to the ICU, Patient F was placed on a respirator
for ventilatory assistance,

During the first two days of hospitaliza-

tion the patient's level of response deteriorated (from GCS score high
of 6 to low of 3)•

Consequently, his intracranial pressure (ICP) was

continuously monitored utilizing an intraventricular catheter con
nected to a water manometer.

Visualized episodes of increased ICP were

subsequently treated with diuretics, steroids, and maintenance of an
alkaline blood pH by manipulation of ventilator settings.
Patient F was admitted to the control group by random number
assignment approximately 72 hours after the onset of coma.

The nurse

researchers remained with the patient 24 hours per day for three days
to monitor his responses, and he was placed on continuous polygraphic
monitoring; however, they did not implement SOS.

Nevertheless, Patient

F's mother was a natural at vigorously and uninhibited 1y stimulating
her son from the beginning.

In addition, the researchers noted that

the nurses who provided care for the patient during the study days
were particularly sensitive to relating to him as though he were awake
and alert.

Then Patient F's mother communicated with clinical trial

Patient E's mother about the specifics of reorienting stimuli.

From

then on Patient F's mother intervened,uti1izing the basic principles
of orienting stimuli as defined by this study.

She read to him, played

taped music, brought pictures and familiar items for him to feel and
encouraged his friends to visit.
ing and enthusiastic tones.

She always spoke to him in encourag
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Four days after admission Patient F was taken to surgery for
open reduction and internal fixation of his left femur fracture.
Since he continued to require ventilatory support, a tracheostomy was
also performed at that time.
Neurologica11y during the three continuous study days, Patient
F's GCS score vascillated between 3 and 10, with means of 6 and 7His occasional grip to command and localization of pain accounted for
the higher scores and increased arousal.

Right pupillary reactions

were occasionally consistent with Gunn's pupil sign-“the pupil con
stricted with light stimulus and then dilated with the light still
present.

No pupillary reaction in the right or left was constant, with

variations between fixed, sluggish, and normal observed.

Compatible

with the increased I CP visualized on the monitor was a widening pulse
pressure.

His serum thyroxines ranged between the normal limits of

b.k to 5.9 yg/d1.

The initial EEG consisted of a basic abnormal pat

tern with high amplitude (100-200 microvolts) and slow

waves varying

between 2^ and 5 cps which appeared more marked in the left frontal
region and right temporal region.

The neurologist stated that the

abnormalities noted in this tracing were consistent with traumatic
brain injury.
The final EEG of the study (17th day post coma) was character
ized by poor regulation and frequent slow wave activity, primarily
from the frontal regions.

The neurol og i stsstated that this tracing

remained quite abnormal but showed a marked improvement over previous
tracings, with more activity in the alpha and theta range.

The slow

activity was less prominent, less frequent, and of lower amplitude.
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The localization continued to be to the frontal regions, or frontocentral areas.

The findings of this EEG were corroborated with a CAT

scan which revealed decreased visualization of the subarachnoid
hemorrhages and moderately increased lateral, third, and fourth ven
tricular size.

In order to rule out a mild communicating hydro

cephalus, a lumbar puncture was performed; opening pressure was
within normal limits.

At this time (end of study) the mean GCS score

was 9 with a high of 10.

The serum T^ level was 5-9 yg/dl.

In the successive weeks the patient's condition continued to
stabilize.

He became more alert and responsive.

Although he made no

attempts to verbalize, perhaps due to the tracheostomy, he did attempt
to answer questions appropriately by eye blinks.

He appeared emo

tionally labile, fluctuating between apathy, uncooperativeness, and
euphoria.

When visited by school friends, he would smile and laugh

out loud.
Forty-four days after the initial insult and loss of conscious
ness, Patient F was discharged to a community rehabilitation center.
Two weeks later, after removal of the tracheostomy tube, speech therapy
was initiated.

After approximately three weeks of therapy, his mono

toned, slurred speech remained virtually unchanged and he was very
difficult to understand.

Physical therapy was successful in fostering

ambulation; however, he required a walker to compensate for a deficit
in balance.

Seventy-six days after his transfer to the rehabilitation

center and 120 days post coma, Patient F was discharged to home.
had achieved partial independence in activities of daily living,

He
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although some residual paralysis of his left upper extremity created
limitation, especially since he was left-handed.
At home Patient F's mother continued to encourage her son's
recovery.

She arranged for him to have a "home teacher" whereby he

continued his academic studies.

His scores on the "RAT" test, a test

of mathematical, reading and comprehensiona1 skills, completed about
one month prior to his accident and then again after his discharge
from the rehabi1itat ion center, indicated very little change in his
mental aptitude, and ruled out mental retardation.

Comparison of Patient Data

Six comatose patients were studied.

Five clinical trial patients

were the recipients of meaningful systematic orienting stimuli (SOS)
provided by the nurse researchers.

One patient, originally designated

in the study as a control, received orienting stimuli from his mother
that was virtually indistinguishable from that provided to the clinical
trial patients.

Therefore, all six patients were analyzed collectively.

The data and post-study outcomes of the six comatose patients
were summarized in Table A.

The preceding presentations of the case

studies elaborated on the data and included information relevant to
the confounding variables that could have obscured the findings.

Com

parisons between the patients' data specifically related to the measured
variables were factually reported below.

The research questions were

dealt with in Chapter 5; therefore, interpretations of the data pre
sented in the case studies, subsequent comparisons, and potential impli
cations of several of the uncontrolled variables have been reserved for
that section.

Table **
Summary of Data and Post-Study Outcomes
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Glasgow Coma Scale Scores, Electro
encephalograms, Clinical Picture

Patients A, E, and F's age, sex, and etiology of coma (16 to 22
years old, male, and head trauma as a result of automobile accidents)
were simi1ar.

All three of these patients had low initial GCS scores

(3 or k) and comparable CAT scan findings.

All three survived; patients

E and F to near-normal functional capacities within four months,

Two

months post-coma Patient A remained in a vegetative state (no further
follow-up was done).

Patient F demonstrated concurrent improvement in

his clinical picture GCS score and EEG results.

Conversely, with

Patients A and E, EEGs showed improvement that did not correspond with
their clinical picture and GCS scores.

For instance, a neurologist diag-

nosed Patient E's EEG on the final day of the study as essentially normal;
nevertheless, the patient was clinically unresponsive except to pain and
At one given point in time no correlation between

had a GCS score of 3.

these three clinical estimates was apparent; however, there was recipro
cation when the trends in EEG, GCS scores and clinical picture were
evaluated with each patient's recovery outcome.
During the time interval of the formal study, approximately 14 to
22 days, Patient F's GCS scores were the most impressive, with a high of
10 and a mean of 9.

Comparatively, the variation in Patient E's scores

was much less remarkable, with a high of 6, but a mean of 3.

A1though

Patient F demonstrated a less stable hospital course (prolonged fluctua
tions in 1 CP and altered pupillary responses) than Patient E, Patient F's
GCS scores were higher.

Patient A's initial GCS of 4 never changed.

At

the end of the study, the prognosis for all three was poor due to their
prolonged comatose state.
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With follow-up at a nearby rehabilitation center feasible, addi
tional insight regarding recovery outcome was obtained for Patients E
and F.

Patient E's static comatose state lessened his chances for

functional recovery even further; however, his progress at the rehabili
tation center was much more rapid than Patient F's, and much more rapid
than expected by the staff.

Patient E also regained a more understand-

able speech pattern and a more near-normal level of fine and gross motor
coordination than did Patient F.
Patient C, who had an initially low GCS score of 3 also survived
to regain function independence (59 days post coma) with residual
moderate gross motor limitations of his right lower extremity.

Th i s

patient was 57-year-old male with a hypertensive crisis precipitating
coma.

His EEG, GCS scores and clinical picture demonstrated a close

relationship.

Serial GCS scores fluctuated widely, from an initial 3

to a high of 14 on the third study day; however, on the final day of
the study prior to hemodialysis his GCS score had decreased to 6.
Two of the six comatose patients (B and D) died after the termination of the formal study.

Both had the highest initial GCS scores

of 6; however, no other similarities were noted.
Patient B, a 24-year-old female, became comatose after a respira
tory arrest six weeks postpartum, the sequelae of idiopathic cardiomyopathy.

The EEG tracings were compatible with the patient's declining

GCS scores and clinical picture.

The EEG trend of change was one of

decreasing amplitude and cerebral activity so that the final tracing
was almost flat; concurrently, the patient's GCS score decreased and
fluctuated between 4 and 5.

Her clinical status deteriorated likewise,
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with widening pulse pressures and the development of Gunn's pupillary
sign.

She died 22 days post-coma.
Patient D, a 71-year-old male never regained consciousness

after surgical intervention of a coronary artery bypass; the etiology
of his coma remained undetermined.

There was a direct correlation

between his GCS score, EEG and clinical picture.

Initially the EEG

revealed gradual improvement followed by progressive deterioration.
Likewise, the GCS score of 6 decreased to 4 concomitantly with the
deterioration of the EEG pattern.

This patient's clinical course was

compromised by the progression of a lower extremity gangrenous process.
He died 32 days after the onset of coma.

Serum Thyroxine Levels and GCS Scores

The results of the total serum thyroxine radioimmunoassay
determinations and GCS scores were paired.

(See Table 5.)

Non-

parametric Spearman's Rank Order Correlation Coefficient was applied
to the GCS scores and T^ levels for each patient and for each study day
separately.

An examination of the change in T^ levels over time (dura

tion of the study) was also pursued,

Considering the small sample size

and the limited data points for each, none of the results were significantly different from zero; consequently, descriptive analysis was re
tained for the remainder of this study.
Patient C was the only patient out of the six studied whose
radioimmunoassays of total serum thyroxine reflected subnormal values.
His T^ levels consistently decreased from the initial assessment of

Table 5
Comparison of Dependent Variables, Glasgow Coma Scale Scores, and
Radioimmunoassay Determinations of Total Serum Thyroxine Levels
Patient A
Dependent
Variable

GCS
Mean

Initial
Assessment

h

Study
Day 1

A

Study
Day 2

Patient B

Patient C

Patient D

Patient E

Patient F

GCS
Mean

Ti.
yg/dl

GCS
Mean

yg/dl

T<.

GCS
Mean

6

10.6

3

3.9

6

A.9

A

7.7

6.5

3.2

A

5.6

3

5.0

7

5.7

A

6.1

5

7.3

8.5

2.9

A

5.5

3

5.8

6

A.A

Study
Day 3

A

5.A

A

7.9

12

2.8

5

5.1

3

6.5

7

5.0

End of Study
Day 13, 1A

A

5.0

5

9.3

6

2.5

A

7.3

3

6.0

9

5.9

pg/dl

Tl.
yg/dl

GCS
Mean

yg/dl

GCS
Mean

yg/dl

A

3

Normal RIA levels for total T^ = A.8 - 11.7 yg/dl.

ro
K>

123
3.9 ug/dl to 2.5 ug/dl on the final day of the study.

Concurrently,

his level of arousal as measured by the GCS increased to a high score
of 14 mid-study and then decreased to 6 at the end of the study.
Patient C regained consciousness 2k days post-coma.
Patients A and E were interesting in that their GCS scores
remained constant for the duration of the study, with scores of k and
3 respectively.

Likewise, their

levels were closely related with

minimal standard deviation variability.

Patient A's

with a standard deviation of .5k; and Patient E's
with a standard deviation of .62.

mean was 5-35
mean was 5-83

Although for the duration of this

study (onset of coma to 14-22 days post-coma), the data for the depend
ent variables were similar for these two patients, their known recovery
outcomes were strikingly different.

Patient A was followed only to the

day of discharge to a rehabilitation center 68 days post-coma.

At

that time, the patient remained in a vegetative state with no change
in his GCS score.

On the other hand, Patient E's coma lightened on

the 32nd day and he was verbalizing appropriately on day 53.

He was

discharged to home 97 days after the onset of coma, functioning at a
near-normal level.
The serum thyroxine levels for Patients B and F rose and fell
in direct accordance with increases and decreases in their GCS scores.
However, as with all of the patients studied, no relationships could
be illuminated from the data between specific GCS scores and serum
thyroxine levels.

With GCS scores of 6, Patient B's

ug/dl, whereas Patient F's was k.k yg/dl.

level was 10.6

The significance of this

1 2k
difference is minimized with the realization that both values are
within normal limits (4.9 to 11.7 yg/dl) for radioimmunoassay deter
minations for total serum thyroxine.

Patient B, whose

levels were

within the higher limits of normal, died 22 days after the onset of
coma as a result of a pulmonary embolus, while Patient F, whose
levels were within the lower limits of normal, survived with minimal
to moderate neurological deficits.
In contrast, Patients C and D's serum
related to their GCS scores.

T4

level.

Again, Patient C's

The lower the GCS score, the higher the
levels were below normal, but he sur

vived to a near-normal functional level.
within normal limits.

levels were inversely

Patient D's

levels were

He died 32 days after the onset of coma.

Summary

Chapter 4 consisted of a descriptive presentation of the known
relevant information regarding the six clinical cases studied,

In

addition to specific reference to the independent variable (systematic
orienting stimuli) and dependent variables (GCS scores and serum
levels), data pertaining to the known confounding variables which
might have influenced the measured outcomes were included.

The text

of this manuscript elaborated on the three comparative tables which out
lined demographic data, clinical courses, and the coupling of T^ levels
and GCS scores.
In Chapter 5, a summary of the research study was followed by
a discussion of the data in response to the specific research questions.
The findings were compared to those of other investigators, and explored
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for relationships suggestive of doing further research,

Based on the

results, recommendations were made and nursing implications elucidated.

Chapter 5
SUMMARY, RECOMMENDATIONS AND
IMPLICATIONS FOR NURSING

This study, a part of a larger quasi-experimenta1 research pro
ject, was an initial clinical trial for the early exploration of a
therapeutic regimen of nursing care for the comatose patient,

The

overall objectives were to elucidate methods to improve the quality
of care delivered to the comatose patient and to investigate clinical
estimates for their potential predictability regarding coma recovery
outcome.

More specifically, the effect of meaningful, systematic

orienting stimuli

(SOS) provided to six comatose patients by profes-

sional nurse clinicians and the patients' significant others was
evaluated by using the criterion variables of Glasgow Coma Scale (GCS)
scores to measure the level of arousal and serum thyroxine levels.
Since this substudy was a beginning attempt to gather evidence suggestive for doing further research, no effort has been

made to generalize

about the findings beyond this sample.
Summary
Six comatose patients were studied to investigate the effect of
SOS.

The patient sample was selected in cooperation with research

peers Muderspach and Swanson (1980) and Sayler (1981) under the direc
tion of the principal investigator and co-investigator, Evelyn Elwell,
D.N.Sc. and Annette Ross, R.N., M.S., respectively.
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Criteria for sample
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selection were developed to exclude patients who demonstrated electro
cerebral silence and those who were expected to regain consciousness
once their underlying metabolic disorder was corrected.

Patients con

sidered for this study had all been comatose at least six hours, and
scored below 8 on the GCS.
After the research staff determined the candidate had met the
sample criteria, consent was obtained from the patient's physician and
next-of-kin.

Within 72 hours the patient was initiated into the study

with baseline assessments of the patient's neurological status, in
cluding level of arousal as measured by the GCS and EEG evaluations and
radio-immunoassay determinations of total serum thyroxine (T^) levels.
For the next 72 to 80 hours the patients were provided with individual
ized, meaningful SOS by the nurse researchers for 10 to 15 minutes during
every hour between 0800 and 2200.

Examples of SOS included playing re

cordings of favorite music, sports events, or family conversations,
referring to a favorite pet or hobby, and explaining the sounds in the
environment, etc.

The family was encouraged to participate in providing

these stimuli.
The sixth patient admitted to the study was the first patient
designated to the control group for clinical comparison.

However, due

to "cross-contamination" with a clinical trial patient's family, this
patient's mother intensely stimulated her son with methods virtually
indistinguishable from that provided by the nurse researchers; there
fore, all six patients were evaluated collectively.
During the three study days data collection related to the
dependent variables for this study included:

(l) hourly GCS scores to
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evaluate whether or not SOS lessened the duration and/or degree of coma;
and (2) daily serum thyroxine levels to investigate whether or not
there was a relationship between GCS scores and
sue the predictability of these two parameters.

levels and to pur
1n addition , serial

EEGs were recorded and evaluated by research peers; their findings were
briefly referred to for development of a more complete clinical picture.
After the third study day, the nurse researchers terminated their role
with provision of SOS; in some cases, the families vigorously con
tinued to attempt reorientation.

Between the 13th and 22nd days after

the beginning of the study, a final evaluation was made of the dependent
variables by the research team.
The data collected pertinent to both the controlled and uncon
trolled variables were presented

in

Chapter A.

The case study format

and tables of specific information were compiled for clarification.

A

factual comparison of the data was presented as a basis for response to
the following research questions.
Findings Related to the
Research Questions
In this section the research questions are presented, with a
discussion of the findings compared to the results obtained by other
investigators.

The impact on the findings of specific confounding

variables was explored to provide additional insight into the data.
1.

Were initial levels of arousal as measured by the GCS pre

dictive of coma recovery outcome?

In the sample studied, the lower the

initial GCS score (the deeper the coma), the better the eventual recovery.

Two of the six patients had an initial GCS score of 3 (Cand E) ,
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two had scores of k (A and F), and two had scores of 6 (B and D).
six patients were in a coma for greater than two weeks.

A1 1

Patients C,

E and F (GCS scores of 3, 3, and 4 respectively) survived to regain
functional independence within a four-month interval.

Residual defi

cits experienced by these three included speech impediments and loss
of fine motor coordination in two patients (E and F), and loss of gross
motor function in two patients (C and F).

The other patient (A) with

an initial GCS of 4 survived, but remained in a vegetative state 68
days after the onset of coma; however, due to the distance of his
rehabilitation center, the researchers did not follow this patient
further.

Two patients (B and D) with the highest initial GCS scores

of 6, died without regaining consciousness.
In other words, four of the six comatose patients studied sur
vived (66 percent).

The four patients with low GCS scores (3 or 4)

had 100 percent survival; three patients, or 75 percent of these four,
survived with near-normal to normal capacities resumed.
The findings were contrary to the results reported by most
investigators.

Jennett and others (1979) found that the mortality

rate was 98 percent in 1000 comatose patients with GCS scores of 3 or
4 for a period of 48 hours.

Thomassen and Werberg (1979) indicated

that 95 percnet of their patients with scores of 3 to 4 on the GCS
died.

These investigators also reported that none of their patients

with coma lasting more than 24 hours survived without permanent brain
damage and the longer the duration of the coma the greater the severity
of brain damage.
None of the patients studied by Thomassen (1979) who remained
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in coma over seven days regained consciousness (Thomassen; Werberg, 1979,
p. 1A7).

Stover and Zeiger (1976) found no definite correlation in the

first three months following severe head injury between duration of coma
and functional recovery; however, they concluded that recovery to pre
injury level was unlikely if coma has lasted more than seven days
(Stover; Zeiger, 1976, p. 204).

Patients C, E, and F were comatose for

24 days, 31 days, and approximately 21 days respectively.

These three

patients all recovered near-normal functional capacities within four
months.

Patient A's coma persisted as of the last follow-up 68 days

post-onset.
Galbraith, Jennett, and Raisman (1978) stated that the depth
and duration of coma caused by diffuse brain damage "reflects the
degree of dysfunction in the brain as a whole."

The formation of new

synapses in rats was rapid for the first month after injury and
eventually all synapses were restored in two more months (Matthews;
Colmon; Lynch, 1976, p. 23).

According to Galbraith and others (1976)

patients who made a reasonable recovery from brain damage did so at a
rate similar to that of synapt i c re i nnervat i on , and they approach their
maximum GCS score by day 30.

Patients E and F both had diffuse brain

damage and corresponded to Galbraith's prediction.

Pat lent E 1ightened

from coma after approximately 33 to 35 days; his GCS scores varied be
tween 11 and 14.

Likewise, after three to four weeks, Patient F

stabilized with GCS scores of 11 to 13;

and although he responded

appropriately with nonverbal communication, he hesitated to verbalize
with the tracheostomy tube in place.

(GCS scores were determined
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by utilizing personal observations and medical records, since this evalu
ation was made after the formal study ended.)
Confounding variables could have altered the findings related to
the predictive value of the initial GCS score on recovery outcome from
coma.

Rimel (1979) identified trends of patients with lower GCS scores

as having traumatic involvement of other systems besides the neurological
injury (Rimel, and Others, 1979).
Patients A, E, and F.

This certainly was the case for

However, Patients E and F survived to regain func

tional independence in spite of their concomitant multiple injuries, while
Patient A remained in a vegetative state.

Patient A's neurological status

was complicated by a cerebral hematoma whereas Patients E and F had
generalized cerebral edema.

According to Clifton (1980) patients with

hematomas were three times more likely to deteriorate than those with
diffuse brain injury (Clifton, and Others, 1980).
Patients E and F were similar in age, etiology of coma, duration
of coma, and recovery outcomes; however, throughout the study Patient
F's GCS scores fluctuated with an increasing trend while Patient E's
GCS scores remained static.

Unique knowledge related to Patient E's

status prior to coma was known to the investigators, which illustrated
the overwhelming complexity of uncontrolled variables.

Although

Patient E had an initial low GCS score of 3 that persisted for the dura
tion of the study, he survived with only minimal neurological deficits.
It was reported by his fiancee that prior to his accident he had ingested
kO mg. of Valium; several months after regaining consciousness, Patient E
admitted to a long personal history of both drug and narcotic abuse and
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stated that he had taken 120 mg. of Valium the evening of the accident.
The overall effect of this drug abuse was unknown; it was speculated
to have exerted an influence on the constant GCS scores, and the
recovery outcome to "near" normal functional levels.
2.
the GCS?

What effect did SOS have on level of arousal as measured by
No short-term associations between provision of the nursing

therapy, systematic orienting stimuli, and changes in the GCS scores
were detectable.

Only two patients (C and F) demonstrated prompt GCS

score changes in response to SOS.

The direction of the change was not

unidirectional but bidirectional; momentary increases and decreases in
GCS scores appeared to be dependent upon some other unidentified
variable.

In contrast to these findings, Buerger [‘ISbk) observed both

behavioral and physiological changes within five minutes after deli
vering auditory stimulation to a comatose patient.

Nevertheless, when

the trends in GCS scores were considered, there was evidence of a rela
tionship between nursing therapy SOS and recovery outcomes in the comatose patients studied.

As elaborated on in the previous question

regarding the predictability of the initial GCS score for recovery
outcome, survival rate both in terms of quality and quantity were
better than was expected when compared to the reports of other investi
gators.
The major difference in this study was the implementation of
the intervening variable, SOS, early after the onset of coma.

Whether

or not the results obtained were a consequence of SOS, coincidental or
a product of time could not be ascertained with this small sample;
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however, the findings were suggestive for doing further research
especially when coupled with the similar results of LeWinn and
Dimanescu (1978).

LeWinn and Dimanescu found that with the deliberate

early initiation of an intense and prolonged environmental enrichment
program not only was patient survival rate increased, but also a higher
level of functional abilities was regained.

In their study, survival

was 100 percent in 16 comatose patients with initial GCS scores from
3 to 5.

Twelve patients regained functional independence, eight of

whom regained their pre-illness level.

The other four patients con

tinued to experience some focal physical deficit or maladaptive be
havior but showed progressive improvement.

In a comparable group

consisting of 14 comatose patients with GCS scores between 3 and 5
who were not recipients of the planned intensive environmental enrich
ment survival was only 21 percent (11 died).

Briefly, in this study

which utilized SOS as the intervening variable the four patients with
initial GCS scores of either 3 or 4 all survived (100 percent).

Three

of the four patients recovered to near-normal or normal functional
levels; the fourth patient remained in a vegetative state.
With Patient C there was some suggestion that the SOS provided
by the nurse researchers during study days 1, 2, and 3 might have helped
him achieve and sustain a higher level of arousal that deteriorated
once the SOS was discontinued.

From the third to the thirteenth days

of the study, Patient C's GCS scores decreased from a high of 14 to 6.
This finding highlighted the potential effect of another con
founding variable, the ability and desire of the family and significant
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others to provide orienting stimuli.

Implications of this variable

were related to the family's potential impact on the patient directly,
and to the continued provision of SOS by the family after the nurse
researchers terminated their role.

Without the consistent encourage

ment and support provided to the families by the role models (nurse
researchers), behavioral characteristics manifested as reluctance,
timidness and embarrassment could have minimized the family's role.
This was speculated to be the case with Patient C's family, which
could have contributed to the decrease in his GCS scores after the
researchers stopped providing SOS and prior to Patient C's regaining
consciousness on day 24.

Consequently, the duration and intensity

of SOS was questioned with each patient as having a bearing on re
covery outcome.
All families were compliant, but most were extremely hesitant
to aggressively communicate with their family member in coma either
verbally or nonverbally with the use of touch.

This hesitation which

was observed as passive behavioral responses could have been attributed
to the awesome, foreign environment, the severely compromised condition
of their loved one, the status of precoma interrelationships, and/or
personality and philosophical predispositions.

For instance, Patient

D's children were inhibited by a 10-year history of physical and emo
tional distance from their father as a consequence of unresolved intrafami1ia 1 conf1ict.
Patients C, E, and F had similar initial GCS scores (3 or
and similar outcomes of functional independence.

4)

Patient C's 1imited

family involvement with the provision of SOS has already been referred
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to in the preceding paragraphs.
and F were actively involved.

In contrast, the mothers of Patients E
It was interesting to note that the

fathers of Patients E and F were both alive, but neither visited their
sons during their hospitalization.
Patient E's mother progressed with training and encouragement
in her ability to provide orienting stimuli.

After the nurse research-

ers concluded their role, she persistently encouraged her comatose son,
although her delivery was often awkward, punctuated with silent pauses.
Patient F was originally assigned to the control group.

How

ever, his mother, uncoached by the researchers, vigirously and con
stantly attempted to reorient her son; her efforts were spontaneous
and unabashed.

It was impossible to determine whether her supportive

approach was the result of her natural maternal instinct, the exper
ience of having had a previous family member recover from coma, or
'cross-contamination11 from the clinical trial Patient E's family.
Nevertheless, her son was the recipient of SOS identical to that pro
vided by the nurse researchers and warranted relating his recovery out
come to a near-normal functional level with the provision of the
independent variable, SOS.
The variation in delivery of nursing care could also have
added to, or limited the amount of intensity and duration of stimula
tion received by the patient.

Not only did the nursing care on different

units show marked variations, but also individual characteristics of
each nurse contributed to the type of input each patient received.
Some nurses provided SOS unintentionally while naturally relating to
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the comatose patient as though he were conscious; other nurses were
positively influenced by the research objectives and subsequently
incorporated SOS into their nursing practice, whereas others remained
task oriented with no effort made to communicate with or to add mean
ing to the stimuli received by the patient concomitant with procedures.
In addition to the family and staff involvement with provision
of SOS, the variety of post-coma complications and subsequent therapies
could have interfered with each patient's receptivity to the orienting
stimuli and to his overall outcome from coma:

Ratient A's clinical

course was complicated with a gastric ulcer, pneumonia, atelectasis,
pericarditis, hydrocephalus and pressure ulcers; Patient B developed
pneumonia and pulmonary emboli to which she succumbed; Patient C suf
fered from pneumonia and atelectasis and developed acute renal failure
which necessitated daily hemodialysis; Patient D developed an arterial
occlusion with subsequent gangrene of the the right foot which significant 1y
contributed

to

his demise; Patient E endured persistent pneumonia;

and Patient F experienced prolonged increased intracranial pressure.

3.

Was there a relationship between GCS scores and serum

thyroxine levels?

The non-parametric Spearman's Rank Correlation

Coefficient was used to analyze the Glasgow Coma Scale scores and radio
immunoassay determinations of serum thyroxine levels; however, con
sidering the small sample size, none of the results were significantly
different from zero.

In general, two of the six patients had positive

correlations between the two dependent variables, two had negative
correlations and two had

no correlations.
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Increases and decreases in thyroxine levels in Patients B and F
corresponded to increases and decreases in their level of arousal (GCS
scores).

Both patients had

levels within normal limits,

However,

as with all of the patients studied, no relationships could be
illuminated between specific GCS scores and certain
instance, with GCS scores of 6, Patient B had a
whereas Patient F's was k.k yg/dl.
serum

levels.

For

level of 10.6 yg/dl,

In contrast, Patients C and D's

levels were inversely related to their GCS.
Patients A and E's GCS scores remained constant for the dura

tion of the study with scores of 4 and 3 respectively.

Likewise, their

levels were closely related with minimal standard deviation variability.

.54.

Patient A's

Patient E's

mean was 5-35 with a standard deviation of
mean was 5.83 with standard deviation of .62.

The findings of this study were not compatible with reports of
other investigators.

Rudman (1977) observed hypothyroidism regularly

with seven male patients (24 to 53 years old) six to seven days posttraumatic coma (Rudman, and Others, 1977, pp. 747_750).

Fleischer and

Rudman supported the initial findings by observing subnormal
in 15 additional comatose men.

levels

The reductions in T^ were directly

proportional to the severity of coma (p=.05) (Fleischer, and Others,
1978, p. 654).

Only one of the six patients in the present study had

subnormal T^ 1 eve 1s.

Patient C was a 57~year-old male, comatose as a

result of a hypertensive crisis.

In contrast to Rudman (1977) and

Fleischer's (1978) results, this patient's T^ levels consistently
declined while his level of arousal as measured by the GCS increased.
Patient C's initial GCS was a low of 3; his initial T^ was subnormal,
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but it was his highest recorded level, 3-9 yg/dl.
had a high GCS score of 14 while his

On study day 3, he

level had dropped to 2.8 yg/dl.

His GCS score decreased between the third and fourteenth days to 6 with
his

level continuing to fall.

day 24.

Patient C regained consciousness on

The question emerged as to whether or not the last

level

ascertained was his lowest or If the decreasing trend continued,
also noted that serum

Rudman

levels declined to their trough 10 to 15 days

post trauma (Rudman, and Others, 1977, P- 7^7).

In this study the

final hormonal radioimmunoassay analyses were completed on approximately
the fourteenth day after the onset of coma.
4.
outcome?

Were levels of serum thyroxine predictive of coma recovery
In three of seven patients studied by Rudman and his asso

ciates, when deep coma persisted, the levels of

remained subnormal;

however, in the other four patients who showed an improvement in level
of consciousness there was a parallel return of

levels toward normal

(Rudman, and Others, 1977, pp. 747_750).
In this study, Patient A remained in a vegetative state 68 days
post-coma, but his

levels (4.9 to 6.1 yg/dl) remained within normal

limits for the duration of the study (22 days post-coma),

Patients E

and F recovered to near-normal functional levels; however, their levels
of thyroxine remained within normal limits with only minimal variations
during the 14 study days.
Patient C was the only patient who had subnormal

levels

which consistently decreased, while his level of arousal improved.
unanswered question surfaced from his data.

An

Did his hypothyroid status

persist and contribute to post-coma neurological residuals?

Valenta
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and Defeo described two patients who were diagnosed with hypopituitar
ism including hypothyroidism 6 to 12 months post severe head trauma
(i960, pp. 614-616).

It is possible that at every point on the con

tinuum of neurological functional deficits, symptoms of hypothyroidism
could be masked.
Kaptein (1980) reported an inverse correlation between the
nadir serum

and mortality in 200 critical 1 y i 1 1 patients with non-

endocrine disorders.

The patients in Kaptein1s sample were not neces-

sarily comatose, but all patients in the present study were considered
critically ill.

Nevertheless, the results of this study did not

correspond with Kaptein's conclusions.

Patients B and D expired as a

consequence of post-coma complications (pulmonary embolus and gangrene);
their

levels at the end of the study were high—9«3 and 7-3 respec

tively.

Recommendations

Conducted as an initial clinical trial, this study lacked
adequate controls and quantity of patients to support any generaliza
tions.

To add relevancy to the findings of this study, the following

recommendations for future research were made.
1 .

The results of this study, when coupled with results of

other investigators (Dimanescu, LeWinn, 1978) were suggestive of a
relationship between SOS and recovery outcome.

Therefore, it is

recommended that this study and the two associated master's theses
be used collectively as the pilot study for the larger quasi-experimental research project designed by the principal investigator and
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co-investigator (Elwel1; Ross, 1980).

Elwell (1980) has outlined a

method for selecting a larger patient population that would be amen
able to statistical analysis.
Galbraith and others (1978) found that the rate of maximum
recovery from coma was about 30 days.

Since the findings of this

study support Galbraith's results, it is recommended that the formal
study include follow-up evaluations weekly for six weeks.
2.

Increased intracranial pressure has been associated with

nursing therapies such as nasotracheal suctioning and turning of the
pat lent.

It is recommended that studies be done in conjunction with

medical research to investigate:

(a) the effects of various nursing

therapies on normal and a 1 ready-increased intracranial pressure; and
(2) the effect of an increased I CP on a patient's receptivity to
reorient!ng stimuli.
3.

Although the findings of this study are contrary to con

clusions of other investigators (Fleischer; Rudman, 1978) regarding
thyroxine levels in comatose patients, the limitations imposed primarily by the small sample size preclude generalizations; therefore,
it is recommended that the predictability of serum thyroxine levels
on recovery outcome from coma be pursued.
evaluation of

However, less frequent

levels over a longer period of time could be more

reflective of predictability,

Valenta reported that post-traumatic

hypopituitarism as a result of a hypothalamic lesion occurred insidiously and persisted during post-recovery (1980, pp. 616-617).

Accord

ing to Rudman and his associates, thyroxine levels declined to a trough
10 to 15 days post-trauma (1977, p. ^7*0.
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4.

Kaptein and his associates reported that critically ill

patients with nonendocrine disorders often have transient markedly
depressed serum thyroxine concentrations with normal thyrotrophin
(ISH) levels (Kaptein; Wheeler; Hall; Nicoloff, 1979).
the neurological influence on

To ascertain

levels, it is recommended that deter

minations of thyrotropin levels be included in the present research
design, and subsequently compared to thyroxine levels.

To add statis

tical validity to these results, TSH and T^ levels should be compared
in a matched control group of seriously ill patients without neuro
logic involvement and a matched control group of patients who are not
known to have any serious physical or mental problems.
5.

It is recommended when laboratory facilities and financial

assistance are available that dopamine concentrations be determined
for evaluation of neurotransmitter function.

Additional literature

should be reviewed regarding degradation of dopamine once it has
crossed the cerebrospinal fluid-blood barrier to evaluate the validity
of measuring serum dopamine by RIA.
6.

In regard to the use of a control group of comatose patients,

a phi1osophical-emotiona1 issue emerged between statistically sound re
search and ethical considerations.

Jennett and his associates expressed

doubts about the ethics of controlled trials for conditions associated
with a high mortality.

Doctors faced with comatose patients frequently

considered that every possible measure must be used that might assist
recovery, even if the efficacy of some of these methods were unproven
(1980, p. 291).

This author concurred with student researcher peer

Sayler (1981) that enough comatose patients who did not receive orienting

]k2

stimuli have been studied with statistical analysis supporting dismal
prognoses.

'To swell this collection of statistical hopelessness

merely to preserve the scientific merit of a study seems unjustifi
able." (Sayler, 1981, p. 103)

Therefore, it is recommended that con

trol patients not be used.
7.

If control patients are not used, it is recommended that

a research design be developed that would blind score the amount,
duration and intensity of orienting stimuli that the comatose patients
receive.

Consequently, more sophisticated statistical analysis could

be applied to the data collected as evaluation criteria of coma re
covery outcome.
8.

If control patients are studied concomitantly with clinical

trial patients in the same institution, it is recommended that the
method designed by Elwel1 (1980) to prevent cross-contamination of
fami1ies--the sharing of information regarding orienting stimuli--be
uti1ized.
9-

As an extension of studies related to care of comatose

patients, it is recommended that families and significant others of
patients in coma be studied to find nursing actions that could pos
sibly have reduced their stress, with the ultimate benefit influencing
quality patient care,

Discussion around the patient's bed has been

shown to raise an already-increased intracranial pressure (ICP) in the
comatose patient (Mitchell; Mauss, 1978) and it was speculated that
an increased ICP in these patients may be harmful if it remains elevated
for five minutes or more (Turner, 1979).

It is possible that anxiety

1^3
and stress experienced by family members could be transmitted to the
patient with deliterious effects.
Hopefully, the recommendations presented in this chapter have
provided valuable assistance for improving similar research studies.
To increase the scientific body of nursing knowledge that dictates nurs
ing actions and to insure quality patient care, it was the desire of
this author that this study stimulate further nursing research about the
efficacy of orienting stimuli on the recovery outcome of comatose
patients.

Implications for Nursing

All patients in critical care environments are susceptible to
the physiological and psychological sequelae of sensory deprivation of
meaningfu1 stimuli.

Comatose patients may be at a higher risk for suf

fering adverse effects from sensory deprivation.

Enevoldsen and Jensen

(1379) speculated that patients with moderate or severe brain damage
had impaired autoregulation and were therefore more susceptible to
damage (Enevoldsen; Maus, 1979; Mitchell; Maus, 1978).

In add i tion ,

as Nemoto (1980) has suggested, a portion of the resulting neurological
deficits after cerebral trauma were due to post-ischemic events.
The therapeutic hpyothesis for this study was that the early
institution of meaningful stimulation of the senses of the comatose
patient was an appropriate course of nursing therapy which, done
systematically, would prevent post-coma deterioration and lead to
increasing levels of arousal.

While investigating the validity of
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this hypothesis for continued research, implications for nurse re
searchers and clinical nurses were illuminated.
Nurse Researcher
Coupling nursing with research surfaces inherent problems, and
ethical and legal dilemmas.

It is difficult for nurse researchers to

observe only, and not to intervene as a patient's advocate when they
see inappropriate medical or nursing activity, either in commission or
omission.

Not only could these actions or inactions constitute a signi-

ficant confounding variable to the research but they could also impact
negatively on the quality of patient care.
The following incidents highlighted the need for clinical nurse
researcher intervention:

(l) a stopcock on an indwelling intracranial

catheter left open to air and bacteria; (2) negligence in turning the
patient to prevent pneumonia; (3) the patient suctioned without verbal
preparation or explanation; (4) disregarding of the patient's privacy
by leaving the patient totally uncovered and exposed; (5) lack of
aggressive medical hydration therapy due to the patient's "poor" prog
nosis; and (6) the family not informed about the patient's clinical
status.

Some therapies incorporated in programs of SOS require a physi-

cian's order to implement even if considered in the province of nursing
care.

For instance, early mobilization of the comatose patient after

the patient is clinically stable.
At what point should the nurse researchers aggressively inter
vene and risk alienating the staff's support?
clear-cut.

Legally, the answer is

However, this question speaks to the need for effective,

assertive communcation skills on the part of the nurse researcher, and
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increased collaboration and cooperation between the interdisciplinary
health team to insure quality patient care.

Clinical Nurses
Nursing literature has consistently identified certain assess
ments which the nurse should make when caring for a patient with a
central nervous system disorder.

These assessments were made in order

to identify and report early evidence of any actual or potential im
pending deteriorations.

However, reference to interventions designed

to help the comatose patient increase his level of arousal was only
sporadically found in textbooks.

There is a paucity of documentation

about the effect of an early, planned persistent program of environ
mental/sensory stimulation on the human comatose patient.

One recent

nursing text advised utilizing a variety of sensory stimulations as
part of routine care for unconscious patients (Taylor; Ballenger, 1980).
A number of other recent references indicated a need to treat the
patient as if he could hear or sense what was going on in the environ
ment (see Table 2, page 61).

Even so, research giving evidence that

the use of these stimuli was either helpful or harmful was not found.
At the present time only a few hospital units have a program
of systematic orienting stimuli as a defined plan of care for the coma
tose patient.

However, even these units rarely institute this nursing

therapy immediately after the patient's clinical status has stabilized
and prior to increased cerebral deterioration secondary to physical
and/or environmental complications.

The addition of orienting stimuli

as nursing therapy had no known risks for the patient, although benefits
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have not been documented with statistically significant data.

The evi

dence from investigators such as LeWinn and Dimanescu (1978) and Stover
and Zeiger (1976) coupled with the findings of this study suggests that
there may be a positive relationship between SOS and recovery outcome.
The results were certainly encouraging enough to warrant the early
introduction of orienting stimuli into the repertoire of nursing care
of the comatose patient.

To achieve patient advocacy every possible

measure that might assist recovery and improve the quality of life
should be used even if the efficacy of some of these methods are un
proven .
The search for reliable clinical estimates which can be used
by the medical and nursing professions in predicting irreversible severe
brain damage should be continued.

On the basis of the literature re

viewed and the findings of this study it was impossible to predetermine
outcome from coma with the criteria available, for there were too many
contradictions, patient exceptions, and human confounding variables.
However, the findings were definitely suggestive of a more promising
outcome for the comatose patient, not only in terms of survival, but
also in the level of functional abilities regained.
This conclusion concurs with that of LeWinn who advocated that
deliberate and specific efforts be made at the earliest possible moment
to help the patient achieve arousal.

'The comatose patient cannot be

thought of as having irreversible loss of brain function unless pro
longed, intensive, carefully organized efforts, purposefully directed
toward achieving arousal in the patient, have failed." (See Appendix E.)
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"Hope is a sense of the possible, wereas hopelessness means to
be ruled by the impossible." (Roberts, 1976, p. 161)

Therefore, in

stead of approaching the nursing care of a comatose patient with a
sense of defeat, the nurse should premise the delivery of care with
hope.

The pervading theme of hope will insure the inclusion of SOS

as nursing therapy with the possibility of affecting the comatose
patient's eventual outcome.

Concomitant with the provision of SOS

will be the maintenance of the dignity and worth of the individual.

—
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Sepcsaher 9, 1980
ivelyn Zlveil, D.N. Sc.
School of Nursing
Loma Linda Unlverslry
Loan Linda, CA. 92350
Dear Ur. Elveil:
Your proposal for a study entitled "Tolysomnographie' Patterns in Neurologic
Dysfunction’' was reviewed by the Cosmittee on Susan Studies of Lana T.-f-rrfa
University at its regular meeting held on August 13, 1980.
The actions of the Coasittea are as follows:
The subjects are at no additional rislo.
The protocol is approved.
If there are any modifications to the proposed research protocol or consent
fora, or problems arising from the study, please notify the Comittea in
writing of these changes or problems. If you have questions, please feel
free to contact us.
You will be asked to provide a progress report on this study in one year
indicating the number of subjects enrolled.
Best wishes for success in rh±s project.
Sincerely yours.

Bruce Vilccx, PhD
Chairman, 1979—80
Committee on ntrrfm Studies
3W:aj
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Loma Linda University
School of Nursing
Loma Linda, CA 92350
September 21, 1979

Dr. Bryan Jennett
Dr. Graham Teasdale
University Department of Neurosurgery
Institute of Neurological Sciences
Southern General Hospital
Glasgow G414TF SCOTLAND
Dear Drs. Jennett and Teasdale:
We are graduate students in nursing at Loma Linda University, Loma
Linda, California. We are working on one thesis which deals with the
effect of orienting and sensory stimuli on the EEG and depth of coma.
The depth of coma is measured by the Glasgow Coma Scale.
We have read several articles written on the subject of assessment of
the depth of coma and are sending this letter to request permission to
include a copy of the Glasgow Coma Scale in our thesis, We will
appreciate very much hearing from you in regard to this at your
earliest convenience.
Sincerely,

Marcia Swanson, R.N.

Ina Muderspach, R.N.

Carol Cook, R.N.
IM: pc

THE UPJOHN COMPANY

1 80

LOS ANGELES

1-15-80
To Whom It May Concern:
Mrs. Muderspach has our permission to use the Glasgow Coma scale
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Institute of Neurological Sciences
The Southern General Hospital
Glasgow G51 4TF

Department of Neurosurgery
Professor Bryan Jennett

T«L. 0*1-443 24*6 OCT. 740

5th December, 1979.

Dear Ladies,
Professor
Thank you for your letter.
Jennett would be most happy to give you
permission to include the Glasgow Coma Scale
I enclose some recent
in your thesis,
publications together with a list of output
from Glasgow which will help you with your
studies and also the preparing of your
reference lists.
Yours sincerely,
Miss B. Currie,
Secretary to
Professor Bryan Jennett.

Misses M. Swanson, I. Muderspach,
and C • Cook,
Loma Linda University School of Ntirsing,
Lcxna Linda, CA 92340,
U . S .A .
Ends: Charts/Reprints/List
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Loma Linda University
School of Nursing
Loma Linda, CA 32350
February 27, 1980

Edward B. LeWinn, M.D.
8801 Stenton Avenue
Philadelphia, PA 19188
Dear Dr. LeWinn:
Several months ago you sent us a copy of your article, "The Young Patient
in Coma, A Statement to Our Parents," for use in preparing our thesis.
We have found this article invaluable to our study and would like your
permission to use it as an Appendix in our thesis.
Also, we would appreciate very much receiving another copy for the pur
pose of using in our thesis. Should there be any charges involved,
please let us know.
Sincerely,

Ina Huderspach, R.N.

Marcia Swanson, R.N.
pc
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Ina Muderspach, R.N.
Marcia Swanson, R.N.
Loma Linda Unlverslcy
School of Nursing
Loma Linda, CA 92350
Dear Miss Muderspach and Swanson:
Ic la a. pleasure, to accede to your request
to use my article, "The Young Patient in Coma”, as an
appendix in your thesis. I enclose one fresh copy for
each of you.
I am
arousal which, has
useful.. It would
of your study and

sending other of my material on coma
been published.. You may find this
please me very much to receive a copy
the thesis derived from it.

Sincerely,

EBL:pef
Enclosures

Edward B. LeWlnn, MD.,FACP.
Director, Institute for
Clinical Investigation
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GLASGOW COMA SCALE
The Glasgow Coma Scale, which, is based upon aye opening, verbal and motor
responses, is a practical means or monitoring changes in level of conscious
ness. If each response on the scale is given a nunber (high for normal and low
for impaired responses), the responsiveness of the patient can be expressed by
summation of the figure. The lowest score is 3, the highest is If.

EYES

OPEN

SPONTANEOUSLY

4

TO VERBAL COMMAND
TO-PAIN

3

2

NO RESPONSE
BEST MOTOR RESPONSE

BEST VERBAL RESPONSE

TOTAL

TO VERBAL
COMMAND
TO PAENFUL
STIMULUS

OBEYS
LOCALIZES PAIN
FLEXIQN-WITHDRAV/A1.
FLEXION-ABNORMAL
(Decorticate Rigidity)
EXTENSION
(Decerebrate Rigidity)
NO RESPONSE
ORIENTED * CONVERSES
DISORIENTED AND
CONVERSES
INAPPROPRIATE WORDS
INCOMPREHENSIBLE SOUNDS
NO RESPONSE

6
5

a
3
2

1
5
4
3
2
3-15
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THE YOUNG PATIENT IN COMA
A Statement to Our Parents
by
Edward B. LeWinn, M.D., F.A.C.P.
Director, Institute for Clinical Investigation
In the Wednesday afternoon seminars in which you, the parents, and we,
the staff, meet during the 5"day re-evaluation weeks, you have, frequently
asked whether The Institutes for the Achievement of Human Potential have
ever been involved in the case of Karen Ann Quinlan. The answer is "No."
However, her story serves well as a basis for presenting lAHP's position on
coma, particularly in young people.
Although the actions of Karen Quinlan and her family have received wide
publicity, many of you are not aware of the details of her problem which,
basically, is what to do about the person who has been in a prolonged state
of coma. About one-fifth of the children who come to IAHP are or have, for
some period following their brain injury, been in coma.
In the orientation during the week of your children's very first evalua
tion at IAHP all of you learned from Glenn Doman's discussion of the Range of
Neurological Organization that coma is a serious symptom of severe brain in
jury, bordering closely on death. You can refresh your memories on this
point by looking it up in his book. What To Do About Your Brain-Injured Child,
which all of you have received.
The Quinlan Story
What we know about Karen Quinlan is based on published reports. In sum
mary, her story is as follows: On April 14, 1975, she took enough or a com
bination of an alcoholic beverage and some "tranqui1izing" pills to cause her
not only to lose consciousness but also to lose the automatic function of the
respiratory control center of her brain so that she stopped breathing. The
period during which her brain was deprived of oxygen was long enough to cause
considerable injury.
To many of you parents, what followed the discovery of Karen in a condi
tion so close to death is only too familiar: Mouth-to-mouth resuscitation,
the rush to the hospital, the tracheostomy, the intravenous fluids, the
antibiotics, the nasogastric tube for feeding, the attachment to the body
of devices to monitor heart beat and breathing, the frequent examinations by
and discussions with doctors, the bewilderment and anxiety of her parents.
Ultimately, after about two weeks, it was clear that Karen Quinlan had
survived the severe injury which lack of oxygen had caused in her brain.
However, she was still in coma. It was said that there was little, if any,
hope of her ability to recover consciousness. It was felt that her existence
depended on the constant use of the respirator, on feeding through the naso
gastric tube and intravenous fluids, and on protection against fatal infection
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through the use of antibiotics. Most crucial was the respirator. It was con
cluded that if support by this artificial device were to be discontinued, Karen
would die.
Karen Quinlan's case became unusual when, in mid-September, 1975, five
months after her coma began, her parents petitioned the courts of the State
of New Jersey for legal sanction to have the respiratory disconnected so that
Karen could die "with peace and dignity." This action immediately came to
public notice because of the legal, moral, ethical and medical questions
which it raised.
.Reporters for television, radio and the newspapers quickly got in touch
with IAHP, asking the same questions which you have raised and to which we
gave the same answers: We had never been involved in the Quinlan case. But
the news media asked another question: Would we comment on the Quinlan case
anyway?
Because we had no first-hand information concerning Karen we refused to
talk specifically about Karen. However, because we have had a long and ex
tensive experience with comatose patients, we were willing to comment very
briefly on the subject of coma in general. 1 shall extend those remarks here.
Attitudes Toward the Patient In Coma
Outside IAHP, what is done about people in coma is a reflection of the
general attitude toward the comatose state. This attitude is summed up in
the most generally used definition of coma: a state of unconsciousness from
which the patient cannot be aroused, evenpy powerful or painful stimuli.
lAHP's view of coma is quite different. W e consider coma as a state of unconsciousness from which the patient has not yet been aroused. The difference
is more than philosophical. It is practical. The usual procedure in the
severely, acutely brain-injured person is to take vigorous and heroic action
to assure his survival. His spontaneous arousal, at best a very uncertain
event, is watched for anxiously but passively. IAHP believe that, on the
contrary, deliberate and specific efforts must be made at the earliest pos
sible moment to help the patient achieve arousal.
Let me ask a question of those parents whose children were in coma when
they first brought them to IAHP or whose children had been in coma but re
covered consciousness before they came here. What purposeful, organized,
intensive, persistent efforts were made by those in attendance on your chil
dren to have them regain consciousness at any time from the beginning of the
battle to assure their survival to the time that your child either regained
consciousness spontaneously or you were told that the situation was hopeless?
Other than our own, IAHP do not know of any such programs directed specifi
cally toward achieving consciousness in the comatose patient. What is more,
IAHP strongly believe that no patient in coma can be considered to have "ir
reversible loss of brain function" (a term that legislators are weighing in
attempts to establish a legal definition of death) unless prolonged, inten
sive, carefully organized efforts, purposefully directed toward achieving
arousal in the patient, have failed.
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Factors Bearing on Regaining Consciousness
As long aso as 1965 IAHP pioneered the organization of the Coma Team.
We had learned long before that time that among several variables there are
two which have an especially important bearing on the ability of the comatose
child to achieve arousal. These are (l) the character of the brain injury
which causes the coma and-(2) environmental factors which affect the patient
after the injury.
3y the character of the brain injury we mean its cause, location,
severity, and extent. The children who arrive at IAHP in coma or with a
history of having been in coma represent the full range of the causes of
non-progressive brain injury. Many have suffered traumatic injury in situa
tions such as traffic accidents or by blows on the head in falling or by the
impact of objects such as a baseball or a golf ball. Many others have had
an episode of lack of oxygen due to circumstances which include drowning,
suffocation, strangulation, severe shock, respiratory failure and cardiac
arrest. Among other conditions are the destructive effects of inflammation
of the brain (encephalitis) or the membranes which cover it (meningitis) and
the postoperative state following surgical removal of tumors.
Determination of the severity, extent and location of injury to the brain
is by no means an exact science. Rather, it is based on clinical estimates
and, in the comatose child who is incapable of response and cooperation, this
evaluation is even more difficult to make than in the conscious brain-injured
child.
Coma and The Environment
With regard to the environmental factors which influence the comatose
child, IAHP have-long and repeatedly insisted that the young brain, even
though injured to the point of coma, when given an optimal environment
highly enriched with sensory inputs, often demonstrates remarkable recupera
tive capabilities which are all too seldom appreciated. Because of his
unconsciousness the comatose child has been separated neurologically from his
environment. He is suffering serious environmental deprivation. He is
totally unaware not only of the world around him but of himself. In his un
consciousness he is, in fact, functionally blind, deaf, insensible to tactile
stimuli and to taste and smell. Ordinarily, random, occasional and even
sporadically intensified environmental stimuli, such as painful pressure,
pin pricks, slapping, shouting in his ear, and other stimulation employed
in repeated neurological examinations are not enough to activate impaired
brain mechanisms which normally lead to arousal. Very often comatose
patients are moved to areas of relative isolation in the hospital. This
intensifies environmental deprivation and may contribute to their further
deterioration.
Although some patients in coma recover consciousness spontaneously, IAHP
believe that, given two children of the same age with essentially the same
type and degree of brain injury, of whom one achieves arousal spontaneously,
it is likely that a higher degree of stimulation inherent in the environment
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plays an important role in that recovery. Many of the children who recovered
consciousness before their first visit to IAHP did so only after they were
discharged from the hospital, still in coma and with an unfavorable prog
nosis as to ultimate arousal. In their homes they were given stimulation
provided through the love, care and attention of family and friends which,
even though unplanned, random and unorganized was greater than the stimula
tion inherent in the hospital environment.
Enriched Environment in Treatment of Coma
Ordinarily no consideration is given to the possible value of stimula
tion itself as a therapeutic instrument for combating the comatose state.
Because the blindness, deafness and insensibility to tactility of the child
in coma is functional, residing in the brain and not in the eyes, ears and
tactile receptors of the skin, there exists even in the injured brain of
such a child an unmeasurable potential for recovery of consciousness if the
stimuli which activate vision, hearing and touch are strong enough, occur
often enough and over sufficiently long periods. You, the parents of IAHP
chi1dren, will recognize this as Frequency, Intensity and Duration.
Very often the comatose child's potential can be realized only if such
a program is carefully planned, orderly, persistent, and involves taste and
smell as well as vision, hearing and tactility. Even minor but definite
gains, occurring day by day, week by week, month by month in response to such
a program are indications for continued effort.
This, then, is the IAHP position on coma. IAHP consider that it is un
reasonable to conclude arbitrarily that the unconsciousness of the young
person in coma, occurring at a time in life long before degenerative pro
cesses begin to add obstacles to recovery, is such that he "cannot be aroused
even by powerful or painful stimuli." Such a decision may be warranted only
if that person has failed to respond to a wide range of truly strong stimu
lation applied with great frequency and intensity and with uninterrupted
persistence in a carefully designed program lasting at least weeks or even
months. Every comatose child deserves this test of his potential for re
covery .
it

*

*

it

*

*

it

As for Karen Quinlan, recent events provide an interesting and relevant
postscript. Karen Quinlan is not a child but, nevertheless, still a young
person. She was only 21 years old when she lost consciousness in April,
1975. In the one-year period following the onset of her comatose state
several attempts were made to discontinue use of the respirator. On those
occasions it was found that she was unable to breathe independently. There
fore the use of the respirator was pursued until May, 1976, when, after
three weeks of "weaning," it was shown that Karen, although still in coma,
could survive without depending on a mechanical device. In June, 1976 she
was removed from the hospital to a nursing home for the indigent adminis
tered by Morris County, New Jersey.
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Costs of Coma to the Community
These two events are of great significance. Karen's removal to a county
home for the indigent is an indication of the terrible financial burdens which
have taxed her parents far beyond their ability to pay. IAHP know how fully
you are aware of those burdens. A conservative estimate of the costs of her
care in the hospital from April, 1975 to June, 1976 would be well in excess
of $400,000, a sum whose payment Morris County, the State of New Jersey and
the government of the United States, and therefore, ultimately, all of us,
must share. Remember that Karen Quinlan is but one such patient.
Respiratory Pattern ? ng
The other event, the successful discontinuation of respiratory support
by artificial means, is, in the view of IAHP, of even greater importance.
IAHP believe that two factors contributed to Karen's reacquired ability to
breathe independently and, according to recent published reports, "vigorously."
The first factor was the passing of enough time for the surviving nerve cells
in her respiratory control center to regain sufficient functional capability
to provide spontaneous control of respiration.
The second factor was the contribution to the functional recovery of
the respiratory control center by the mechanical actions of the respirator
which did much more than provide Karen's brain with oxygen. During a period
of some thirteen months (about 390 days), 24 hours a day, 60 minutes per hour
and at a probable average rage of 18 or 20 times per minute, a total in
excess fo 10 million times, the respirator mechanically produced in Karen's
lungs, in the muscles which are the motor force in respiration, and in the
ribs and joints of her bony chest cage, the movements of inhalation. Every
structure involved in the mechanics of breathing has a rich nerve supply
which is part of the feed-back mechanisms of the respiratory control center.
Their activation by the respirator, even though passive, provided that feed
back.
Thus, some 10 million times Karen's environment sent information to her
brain cells concerning the movements of her chest. You parents know this as
Respiratory Patterning,
This orderly, persistent and intensive environmental input, although
not intended for such a purpose, nevertheless, in the course of time, elicited
Karen's unmeasurable but residual potential for spontaneous breathing.
One must ask to what degree a planned program of sensory inputs directed
at seeing, hearing, feeling, tasting and smelling might have elicited similar
responses in these functions and thereby have helped achieve arousal not only
in Karen Ann Quinlan but in countless other comatose young people before their
overall physical condition deteriorates beyond recall.
Included in our preliminary studies by permission of Dr. LeWinn.
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PHYSICIAN CONSETT FORM
As nurses interested in designing nursing interventions to improve
the quality of nursing care we are proposing to investigate the effects
of a program of orienting stimuli provided to comatose patients,

We would

like to determine whether such nursing interventions result in an arousal
SEG pattern and whether RE1 sleep can be "reactivated" in comatose patients.
The overall goal of this study is to determine if planned nursing inter
vention can hasten brain repair by "reactivating" normal sleep wakefulness
patterns.
CRITERIA FOR SELECTION OF SAMPLE
The following patients will NOT be studied:
1.

Patients with acute drug or metabolic coma with the expectation of
rapid reversal or extended reversal of the coma.

2.

Patients above 70 years of age.

3.

Patients'whose clinical status is unstable (e.g., patients who show
signs and symptoms of rapidly increasing intracranial pressure will
not be studied).

4.

Patients with a history of diencephalic pathology, malignant hyperten
sion, severe systemic disease, epilepsy, serious prior head injuries,
previous brain surgery, or a temperature elevation above 104aF at the
initiation of the study.

5.

Patients who meet the criteria for irreversible coma (electrocerebral
silence, brain death).

6.

Patients with pre or postoperative malignant brain tumors which have
infiltrated or severed areas believed to contain RAS pathways or a
definitive diagnosis of destruction in the region of the locus
coeruleus and raphe system nuclei of the brain stem.

7.

Patients with identifiable "locked in" syndrome will be removed from
the study unless it would be detrimental to the patient in the physi
cian’s opinion to do so.
PROCEDURE
Informed consent of the next of kin of the comatose patient will be

obtained.as soon as possible after admission or onset of coma,

The patient

will then be placed on the polygraphic recorder for 26 consecutive hours.

195

-2Of che patients vho ragain ccgatose over 76 hours half will be provided
a planned program of reorienting stimuli and nursing therapy by the neuro
logical nurse specialist and nurse researchers.

The reorienting stimuli

will include information about the patient's family; current events;
orientation to person, place, events, and time; and information about
things of particular

interest to each individual patient.

Some of this

information will be conveyed by tape recordings played through patient
earphones.

Other nursing therapies will include use of touch, conversa

tion, and ROM exercises.

Biographic and clinical data including vital

signs, and neurological vital signs will be collected on each patient.
Ti» and Serum Dopamine levels will be determined daily by using blood pre
viously drawn from the patient as ordered by the physician for other cli
nical purposes.
pressures.

The arteriosonde will be used to obtain continuous blood

YSI rectal probe will be used to obtain contiuous temperatures.

No venipunctures or insertion of needles will be done in connection with
this study unless separate specific permission is obtained from the phy
sician.
"I have read the proposed research and hereby consent to permit
Evelyn L. Elwell, D.N.Sc., R.N. and Annette M. Ross, M.S

• 9

R.N., of the

Lome Linda University School of Nursing to include my patients in their
research study as described in the above paragraphs, and in witness thereof
I have signed this consent,

I understand that the patients' privacy will

be protected and that I am free to withdraw my permission at any time without disadvantage to the patient.

I understand that Approval was obtained

from the Committee on Human Studies prior to any data collection and that
the study is reviewed annually for renewed approval."

Signed

Signature of Witness

Dace
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CONSENT FORM - CLINICAL TRIAL GROUP
I have been told that the purpose of this study is co find cut how deeply
the patient is in coma and to try to discover when would be the best time to
provide the patient with conversation and activities which might help him/her
to be more aroused or to increase his/her level of awareness.

The major part

of this study will extend over a period of 6-7 days plus 4 hours on the 13th
day after the beginning of the study.
1 have been told that the following actions or activities will be used
when possible to assess if they might help to produce or detect an increase in
the patient's alertness:
a.

verbal explanations and conversation

b.

tapes containing conversation by relatives and friends, music, news
and other materials which are meaningful to the patient

c.
d.

sitting up in the chair for feedings as condition warrants
stimulation of smell and of taste especially at mealtimes with favorite
foods and flavors

e.
f.

use of gentle pressure and touch and movement of the limbs
an initial electroencephalogram and neurologic examination within 24
hours of beginning the study, followed by a continuous polysomnogram
Clinical condition permitting,

and twice daily neurologic examinations,

within 72 hours of the onset of coma, an 80-hour continuous polysomnograph will be made consisting of a 2-4 lead electroencephalogram, electromyogram, and electro-oculograms made with disc cup leads, In addition, a 3 montage clinical portable electroencephalogram will be made
each day.
I have been told that two additional blood tests (plasma thyroxine and
serum dopamine) will be done on blood drawn by the laboratory for tests already
This will not involve any add ? tiona1 veni-

ordered by the patient's physician,
punctures for the patient.

I have been told that 1 will be informed of any change in the nature of the
study or in the procedures described above.
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-2I have been told that this study dees not involve any known risks or dis
comforts to the patient.

No electricity passes to the patient and no needles

are used to obtain electroencephalographs or polysomnographs unless ordered by
the physician for purposes other than this study.
I have been told that the potential benefits of the study to a comatose
patient are that:
a.

the activities and orienting stimuli may increase their level of aware

b.

during the initial recording and the 8Q hours of subsequent recording,

ness which may be detectable on the polysomncgraoh.
a minimum of 2 electroencephalogram channels will be continuously visi
ble to the physicians and other medical/nursing personnel,
c.

a minimum of two clinical electroencephalograms will be done, without
charge, the results of which will be available to the patient's phy
sician.

d.

extra attention to the comatose patient will be provided during the
hours of the study, during neurologic exams, and polysemnograms done
in connection with the study.

e.

their temperature and blood pressure will be monitored automatically
every 30-60 minutes.

Also, this study may benefit society by contributing to our knowledge about
comatose patients and about the kinds of nursing activities which might help
to arouse them.
I have been told that, because of the experimental nature of this study,
it is possible that some of these benefits may not occur,

I have been told
that although this study is classified as experimental the patient is not
being experimented uoon with untried methods.

All of the nursing therapies

done with the patient are usual things of everyday living or things routinely
done by the nurse or family with comatose patients.

EEG's and PSG's are rou

tinely done in clinical laboratories or on nursing care units.
I have been told that refusal to participate in this study will involve no
penalties or loss of benefits to which the patient is entitled.

1 have been
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-3told that if I do not wish the patient to participate in this study, the
patient will still receive the usual care as ordered by the primary physician.
i have been told that the information obtained in this study is confiden
tial and that the name and identity of the patient will not be disclosed in any
published, unpublished document or photographs.
I have been told that my consent for the patient's participation in this
study is voluntary and that I may remove the patient from the study at any time
unconditionally and without prejudice to his/her continued care.
1 have been told that there will be no additional cost to me, the patient,
or third party payer in connection with this study.
To my knowledge the patient

has/

in any research study within the past three months.
occured on

/

/

______ has not participated
The patient's participation

, and involved ______________

1 acknowledge that 1 have read the contents of this consent form and have
listened to the verbal explanation of the investigator.

200
-4Study Title:

Nursing Therapy with Comatose Patients

My questions concerning this study have been answered to my
satisfaction, and I understand that I may call ___________
at
if I have any additional questions or concerns about my participation in this study, I have been given a copy of this
consent form.

Signature

Witness

Next-of-Kin

Date
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-5I certify that I have reviewed the contents of this form with the person
signing above who, in my opinion, understood the explanation.
the known side effects and benefits of the study.

t have explained

Any significant change in

the nature of the study from that described above will be fully explained to
the person signing above.

Investigator's signature

Telephone number

□ate

For all in-patient studies, to insure that patients receive coordinated care
from the investigators and the Primary Physician, the Primary Physician is to
sign this form as indicating he has knowledge of the research study.

Signature of Primary Physician

Consulting Physician
For ail in-patient studies, to insure that patients receive coordinated care
from the investigators and from the nursing staff on the unit, the head nurse
and the director of the module are to sign this form as indicating that they have
knowledge of the research study.

Signature of Head Nurse

Signature of Director of Nursing Department
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CONSENT FORM - CLINICAL GROUP
I have been toid that the purpose of this study is to find out how deeply
the patient is in coma and to try to discover when would be the best time to
provide the patient with conversation and activities which might nelp him/her
to be more aroused or to increase his/her level of awareness.

The major part

of this study will extend over a period of 6-7 days plus 4 hours cn the 13th
day after the beginning of the study.
I have been told that the following actions will be used to assess if
they might help to detect an increase in the patient's alertness or a decrease
in the level of coma:
a.

an initial electroencephalogram and neurologic examination
within 24 hours of beginning the study,

b.

followed by a continuous polysomnogram,

c.

twice daily neurologic examinations,

d.

clinical condition permitting, within 72 hours of the onset
of coma, an 80-hour continuous polysomnograph will be made
consisting of a 2-4 lead electroencephalogram, 2 lead electromyograms, and 2 lead electro-oculograms made with disc cup
leads,.

e.

at least a 3 montage clinical portable electroencephalogram
will be made each day.

i have been told that two additional blood tests (plasma thyroxine and
serum dopamine) will be done on blood drawn by the laboratory for tests
already ordered by the patient's physician. This will not involve any
additional yeni-punctures for the patient.
1 have been told that I will be informed of any change in the nature of
the study or in the procedures described above.
I have been told that this study does not involve any known risks or
discomforts to the patient. No electricity passes to the patient and no
needles are used to obtain electroencephalographs or polysomnographs unless
ordered by the physician for purposes other than this study.
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-2I have been told that the potential benefits of the study to a comatose
patient are that:
a.

the actions described (especiaily the neurological exams) may help
to increase their level of awareness which may be detectable on the
polysomncgraph.

b.

during the initial recording and the 30 hours of subsequent recording,
a minimum of 2 electroencephalogram channels will be continuously
visible to the physicians and other medica1/nursing personnel,

c.

a minimum of two clinical electroencephalograms will be done,
without charge, the results of which will be available to the
patient's physician.

d.

their temperature and blood pressure will be monitored automatically
every 30-60 minutes.

Also, this study may benefit society by contributing to our knowledge about
comatose patients and about the kinds of nursing activities which might
help to arouse them.
1 have been told that, because of the experimental nature of this study,
it is possible that some of these benefits may not occur.

I have been told

that although this study Is classified as experimental the patient is not
being experimented upon with untried methods.

The neurologic examinations

are routinely done by the nurse with comatose patients. Electroencephalo
grams and polysomnograms are routinely done in clinical laboratories or on
nursing care units.
I have been told that refusal to participate in this study will involve
no penalties or loss of benefits to which the patient is entitled, I have
been told that if I do not wish the patient to participate in this study,
the patient will still receive the usual care as ordered by the primary
physician.
I have been told that the information obtained in this study is
confidential and that the name and identity of the patient will not be dis
closed in any published, unpublished document or photographs.
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-3I have been told that my consent for the patient's participation in
this study is voluntary and that ! may remove the patient from the study at
any time unconditionally and without prejudice to his/her continued care.
1 have been told that there will be no additional cost to me, the
patient, or third party payer in connection with this study.
To my knowledge the patient

has/

research study within the past three months.
occured on

/

/

has not participated in any
The patient's participation

, and involved

I acknowledge that ! have read the contents of this consent form and
have listened to the verbal explanation of the investigator.
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-4Study Title:

Nursing Therapy with Comatose Patients

My questions concerning this study have been answered to my
satisfaction, and 1 understand that ! may call ___________
at
if 1 have any additional questions or concerns about my participation in this study, I have been given a copy of this
consent form.

Signature

Witness

Next-of-Kin

Date
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-5I certify that I have reviewed the contents of this fern with the person
signing above who, in my opinion, understood the explanation.
the known side effects and benefits of the study.

J have explained

Any significant change in

the nature of the study from that described above will be fully explained to
the person signing above.

Investigator's signature

Telephone number

Date

For all in-patient studies, to insure that patients receive coordinated care
from the investigators and the Primary Physician, the Primary Physician is to
sign this form as indicating he has knowledge of the research study.

Signature of Primary Physician

Consulting Physician
For all in-patient studies, to insure that patients receive coordinated care
from the investigators and from the nursing staff on the unit, the head nurse
and the director of the module are to sign this form as indicating that they have
knowledge of the research study.

Signature of Head Nurse

Signature of Director of Nursing Department
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Data Collection Tool
Variables
Vital Signs:
Temp.
Arterial Mean
Heart Rate (Ap?cal)
Char, of Pulse
Respiratory Rate
Type
Pupi1 Check
Prior Problems
Reaction
Size before Light
Size after Light
Movement Response
Light Pain
Deep Pain
Other Response
Orientation Level
Glasgow Scale
Eyes
Motor
Verbal —best
Total Score
Orienting Stimuli
Type
Biochemical
pa02
paCQ?
pH
Na
K
Cl
BUN
HCT
Hgb
Osmola 1? ty
G1ucose

01

02

03

04

05

06

07

m
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Table 6
Glasgow Coma Scale Scores
Patient
A

Day
(0
Q

Low

Mean

3

3.0

3.5

4

3
4

4.0

6

4

4.0

8

6.5

4

3
4

6

3

3.0

9
4

6

7.0

4

4.0

6

4

5.0

11

8.5

4

5
4

6

3

3.0

10

3
4
4

6.0

12.0

4
6

B

c

High

TJ
3
4-J

to

D

3
6

03

E
F

•M

c

A
B
C
D
E

03
Q

>»

*o
3
+-*
to

F
A
B

CN

C

03
Q

D
E

>-

*3
3

4->

to

F
A

3
4

4
4

4.0

4.0

4.0

B

CO

C

03
Q

14

D

-a

6

6
4

6

3

3.0

10

3

7.0

3
6

3.0

>-

3

E

4-1

to

F
A

>-

4

B

a

C

-a

5
6

D

to

4

03

6

4.0

5.0

03

>»
3

4-J

E

c

F

u_

10

9.0

.

